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FOFE USER's GUIDE 


. | 1.6 PURPOSE 
TARLE OF CONTENTS Key ; ‘ 
FOFE was written to provide the Pield Fngineer s means cf raintaining 


end/or generating his IE™M Svste#/360 diagnostic programs on the 2211 cr 
231% disk drives. 





Page 
| 230 REQUIREMENTS 
1.9 PURPOSE a 2-7, EQUIPMENT 
iA i 
2.0 REQUIREMENTS CPU - Syster/360, all rodels with the standard instruction set. 
5 ete aage 1A : ; 
2. Equipme Yain Storage - This program requires a miniwunr cf 8192 Evtes cf stcrage 
3.0 PROGRAM PHILOSOPHY iA to cperate. | 
4 er So ont 
3.1 General 7 1A Contrel Card Device 3952, Card Reader 
| 2 - Lata Card sevice - 1052, Card keader (Data Card Pevice and Conticl cCaré 
4.0 OPERATING PROCEDURES Device rey re the sane device). 
ea . - . -¢ 2 
4.3 Program Initialization di Sceed Hard Copy Device - 1052, Printer. 
~ Lad Nd § . 
5.0 OPERATION Systems irrer Leg Device - 1052, Printer (Hi Speed Hard Copy Device and 
Systems Leg Devi 2 he se fevi = 
5.1 Update Control Records ¥ PS Leg Device mav be t Seme Gevice) 
Selit ADD Programs from Cards eeateys PaetA Or aay o 7 eae 
Sadun’ ADD Procrams from FOFF Tape o : Digi gee, ene a ens ee ee 
ae See bec aA New Master - 2311, 2314 (Systers Residence Device and New Master must be 
A wi r RS / the same device un 7 2 i is i 
6.2.5 Assign I/O Devices 8 unless a Dup or Merge function is intended. 
5.1.6 Condense Disk 8A 21.1 Pregrar 
5.1.7 Delete Program Bs ; 
5.1.8 Duplicate oo oa _ The Disk Utility FOFE is a stand-alcne progran, and as such regvires ns . 
5.1.9 Format Disk 10 monitor programs to operate. 
5.1.10 Generate Disk . 
5.1.11 List Programs eee gs : C FOFFE recui : - z z ren - . Pe 
i EC ; eee = quires the disk pack (System Residence Device) cntc which it will 
arin de Eesecr Tore Storage AGdrers 7esignment : aan son a . reside and update to be formatted by FOFE*s FCR¥YAT module. 
Shea MERGE Disk 2 pe: - 
$-1.14 Print Program eee € 3.6 PROGRAM PHILOSCPHY 7 ' 
§ 1225 Punch Program ERUGRSS ENILVUSUPEE 
5.1.16 Rearrange Programs : ae NE # 
5.1.17 System Definition i2 b ~f rn SE ene : 
5.1.18 Terminate 12A 





FOFE is ioaded ry standard IPL procejures from cards, cr FOFF lcader 
Rigo oe irom an Fr0QFr formatted disk pack. After partial loading, the prograsn 
6.0 ERROR RECOVERY . i3 sous will go into Wait state to alicw the cperator tc define the I/C units 


omer 


: Bee 2 to be used. I/O unit definiticn can ke entered via tre 1652 typewriter, 
6.1 Halts, Waits or Hang-Up Conditions - : f wanually storeé in storage or by prerunchina the gata in a definiticn + 
: ay card. when the I/C units have keen defined, the progran will ccnriete : 
7.0 PRINTOUTS < i . loading and initialize the system. 
7.4 Instructions to Operator if 2 i at the completion of the initialization phase FOFF will interrocate the 3 
. : Controi Card Device and will begin execution cf the first. functicn 
8.0 FIRST RUN WITH FOFE +6 s [ requested. When the first function is completed, the control card device 5 
. : ae 17 a7 will -be interrogated again and the next function will re executed. This : 
8.1 Speciai Conditions . r continues until the vrogram is terminated by an EOF (frem the card reader) 
= i oe or by tne TEXM message (from the 1052 typewriter, or card reader}. 
9.9 MODEL 25 ADDENDUM TO FOFE-* USER's GUIDE ivA eT ¥ 3 | ¥P ’ 3 
’ 4 : 
=4 
se e DATE: GIMAY68  29AUG68  O1MAY69 PRCG. ID. FOO7-2 
DATE: § CIMAY68 29AUG68 O1MayYé9 ERGs oie EOD Ese 4 EC NO. 256953 256975. 2577590 PAGE 
EC NO. 2563953 256975 257750 PAGE i oS 1A 
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Oe. OPERATING, PROCEDURES 


Ll PROGRAM INITIALIZATION ene 
The Sperator mist. a@efine the I/C configuraticn to be used Ey the program: 
This may be done by pre-punching a definition card, (see 4.1.4 example ae 
#1), entering the data via 1952 typewriter. {see 4.1.5), ox by wanually 
storing the data via console data keys, (see 4.1.6). 


Each unit is defined by an alphabetic character that descrikes the unit 
_ type and a four (4) hex character 1/0 anit address. The eee 
-charecters EEPreR eee unit <YECSs 


1052 Typewriter - 

Card Reader 

2311 File : 

2314. File. ; es 
Printer : at , 

Tape unit 


WOO 
natn Ha 


The remaining four hex characters are a leading zero followed by 
i/O unit address. — 


: Examples of acceptable entries: 


a) 1052 Typewriter, address 069 = ¥0009 - 





b) 2311 File, unit address 192 = pG192 
b.1.2 LOADING — 2 
8.4.2 Cards - (If you have just received FOFE and this is the first time it 
is to he used, please see 8.0). 
Set the IPL switches to the address of the card reader and depress load. 
Biter at leading, the program will enter Wait state. At this roint, 
the operator must define to eRe program the I/0 units to be ased during 
the utility run. 
In, @efining to the program the 1/0 pasts: to. be . used, one of ‘the following 
- procedures may. be used. oe 
. pees puneued definiticn cara 
Action ~ Derress interrupt {see a. 1.8) 
1052 Typewriter entry _ a. 
Action - Depress Seas on 1052 see oe 1.5) 
. ‘Console Data a any eae 2 
_tsee 4. Aart. oe Se ek kara pe : 
CAUTION: SYSTEMS RESIDENCE DEVICE AND NEW MASTER MUST BE THE SAME DEVICE UNLESS 
_  .& DUP OR MERGE FUNCTION IS INTENDED. =. z x 
| DATE: OLMAY6S 2opuces ' O1MAY69 $B: 3 ‘F007-2_ eae Au 
nate? PAGE See ee oer CEE a 
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CAUTION: 





- DATES . 
eo BC. NQ.: 
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‘pISK 


Set the IPL switches to the address of tne: 2311/2318 disk file and degress 
_ioad button. The IPL program will load and it will enter Wait ‘State. | 

At Hex location 180 the operator must store FE and depress interrupt. 

The load program will then ioad the easeee Progran and transfer eentrcd: 

to it. - 


FOFE will loaa and Bice Wait state. At this point, the Seeratcs rust 
Gefine to the program the 1/0 units to be used guring the btility. run. 


Lf loading an IFL program other than FOPE ‘enter that prograr*’ s P3 $1. 
number in Hex location 180. 


oo 
. 


Example: DME = FOO, enter 40 
DMAS = FO24, enter 24 
CAUTION — 


when leading from Gisk ane defining the I/O units the Syster Residence 
device must be the same device as that which was IPL* ed. 


in defining to the program the I/0 units £ be used, one of the following 


pEOccoures may ke used. 


-. Pre-punched Definition Card 
action ~- Depress Interrupt (see 4. 1.4) 


- 1052 Typewriter Entry 
Action - Depress Request on 1052 (see 4.1.5) 


° Console Data Keys 
(see 4.1. es 


SYSTEMS RESIDENCE DEVICE AND NEW MASTER MUST BE THE SAME DEVICE UNL 
A DUP OR MERGE FUNCTION IS INTENDED, = °° §—» : | mie 


. 29RUG63 
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PRE-PUNCHED DEFINITION CARD (Procedure 1) 


tf e eefinition card is used, it must b? pre-pfunched and IPL loaded with 


the deck. 


This is caré #0FE40679. Columns 1-125 and 52-80 must be an 


exact duplicate of the one provided, cclumns 17-51] must be prepunched 


aS follows 


(see examrle #1). 


Card Coilurn Punch 
i? Cc - if control card device is a card reader 
; ¥ - if control card device is a 1052 
LR-2i & digit address cf control card cevice (right 
justified with leading zeros inserted as 
necessary) - see Note i. 
22 Blank = 
£3 C - if data card device is a card reader 
Y - if data card device is a 1052 
tT - if data card device is a tape 
24-27 4 digit address of data card device 
28 Biank 
29 D - if the diagnostic system residence device 
is a 2311 
F - if the diagnostic system residence device 
is a 2314 
30-33 4 digit address of the diagnostic syster residence 
or if dcing a generate 
4 digit address of the disk drive that the diag- 
nostics are to be rlaced onto 
34 Biank 
35 B - if the new master device is a 2311 
¥ - if the new raster device is a 2314 
36-39 4 digit address cf the new master if merge or 
duplicate 
4 digit address of the diagnestic residence device 
if any other function 
&O Blank 
ul P - if the high speed output device is a printer 
Y - if the high speed output device is a 1052 
§2-45 4 digit address of the 1052 or printer - see 
Note 2 
46 Blank 
47 P - if the error log device is a rrinter 
¥ - if the errer log cevice is a typewriter 
&8-5i 4 Gigit address cf the 1052 or rrinter - see 
Note 2 
DIMAYES 29AUGE8 O1MAYE9 PROG. ID. FOQO7-2 
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EXAMPLE #2 





Example of Pre-Punched Definition Card 


i 2 a 4 5 
Coil. 7890123456789012 3456789012345678901 
Panch YOoOS coocc Bb0190 DO190 FOOOCE YOoOOoIF 


Meaning: 1052 is the cortrol card device 
Card reader is the cata card device 
2311 is the systen residence device 
2311 is the new master 
The prirter is the high speed hard cory device 
The 1052 is the error log device 


Note L 


Control cards fcr update functicns are always lceded frem CCNTRCL CARD 
DEVICE. Prograr decks (on FOFF Format tape) may te loaded from @ serarate 
device, cr CATA CARE PEVICE, if desired. 


Note 2 


The niqn spee” cutrput device is used ky FOFE for listing and printing 
diagnostic and diagnostic ID*s residing onsthe diagnostic disk rack. 


The error lcg device is used ky FOFE for the logcing of errur messages. 
if the error ley device is a 1052 it can aiso ke used as a decision 
maxing Gevice. After any error messaye ending with a HALT the crticn 

Or depressing the 1052 request key can be taken. The nessage, READY FOR 
INPUT, will type. The following input messages can ke given: 


R the I/O operation will te retried. 


x the error will be ignored, and processina will attempt 
to continue as if no error had occurred. 


S this option is only applicable during generate, add, 
Gelete, punch and crint. This crtion will terrinate 
Operation on the diagnostic program in progress and will 
skip to the next diagnostic progran to ke processed. 


ote 3 
All tne entries punched in the prepunched 3efinition card may ke overlayed 


ry devressing reguest on the 1052 whcn the CPU enters wait state during 
loa@inc, and following those steps cefined in 4.1.5 
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IBM MAINTENANCE DIAGNCSTIC PROGRAM PART NOL 5448461 ‘[QH MALNTENANCZ DIAGNOSTIC PROGRAM PART NO. 5448461. 
aes oe ye aes PRGE lg s ae ae ees PAGE. an 
ge an : Enter the following informaticn: 
H.1.5 i952 Typewriter Entry (Procedure 2) | 2: — 7 
co Char. Wo. Type 
AS an alternative for providing a pre-punched definition card, the 4 i End cf Block - if no high speed cutput device is 
Operator may enter the I/O unit addresses through the oa-line 1052 availakle or desired eM 
typewriter.  - s : P - Printer 
A | | ¢ Y - 1052 
When the CPU enters WAIT state during loading, cepress the request key “ste Bee | TE 3 
on the 1052. The following lines will print. {The asterisk will be , 2-S 4 digit address cf the high speed hard copy device 
replaced with the current level of FOPE.} : t - 
. = we & 5 |. 6 Fnd cf Block 
POFE-* DISK UTILITY;READY FOR I/O CONFIGURATION eS . 
ASSIGN I/G DEVICES 2Y TYPE AND 4 BYTE ADDRESS i : The foilowing line wiil then be printed: 
: READER DEVICE TYPE . - a. . . e SYSTEMS LOG DEVICE; USE ¥ OR P . 
TAPE DEVICE TYPE J t 


PRINTER DEVICE TYP# Enter the following information: 
4052 DEVICE TYPE 

2311 DEVICE TYPE ve t Cher. NQ. Tyre 

2314 DEVICE TYPE ; 


MOK MHA 
anu w ow tt 


i End cf Block - if the system’s error log device is the 


EXAMPLE; USE "POOCE* FOR PRINTER WITH ADDRESS OF OOF Same 3S the high sreed hard copy device and a hisht speed 


oq 





DATA INPUT DEVICE; USE C, T OR ¥ rard copy device was provided. 
P - Printer other than a 1052 
Tne keyboard will then unlock and you should enter the follewing «=|. i re. i~= 2OS2 
infcrmation: te 
a ; % 2-5 4 digit address cf the system's error log device 
—— a on a aS eo a é End cf Block 
i C - if the Gata card Zevice is a card reader 6%. ies : 
¥Y- if the gata card device is a 1052 oe yan ea eg s Tne foliowing iine will then be printed: 
T- if the data card device is tape . ee , , is 
~ : ; : es SYSTEM RESIDFNCE DEVICE; USE D OR F 
2-5 4 digit address cf the data card device right- geet 4 i. . . 
justified with leading zeros inserted as necesSary Enter the following information: 
‘<3 End of Block (alternate code 5) £ a Char. Nc. Tyre 
The €cllowing line will then be printed: | ae 2 - oe i ND - for 2311 
Foe ee So "GG go 6 OS F - for 2314 
CONTROL CARD DFVICE; USE Y GRC a 2, e ; 2 : 
, ee ; 2-5 4 Cigit address cf the diagnestic resident disk rack 
Enter the following information: : - or if doing a generate, the 4 digit address cf the 
7 Gevice onto which the diagnostics are to be written. 
Char. No. Tyre 
; Be oe é End of Block 
i end cf Flock - if the control card device is the same _ ‘ os ; a 
as the PATA INPUT DEVICE, and ignore characters 2-6. : ‘ : The follawing line will then ke rrinted: 
C ~ if the contrcel card device is a card reader. Se ; 2 & ; ae. 
¥ - if the contre] card device is a 1052 ; NEW MASTER;- USE D OR F 
2-5 4 digit address cf the control caré@ device i 
6 End of Block : | | : 4 
The following line will then be printed: : 
HI SPEED HARD COPY DEVICE; USE P OR ¥ 
DATE: OlMAY68  29AUG68  O01MAY69 . PROG. Ib. FO07-2 a. : DATE: OIMAY68  29AUG68  O1MAY69 PROG. ID. FOO7-2 
EC NO. 256953 256975 257750 wee we PAGE 4 . Ec NO. 256953 256975 257750 Me PAGE 4a 





Be ae ne en ee ey an ne ne ee a ee cai eR eae 


| TBM MAINTENANCE DIAGNOSTIC PROGRAM | PART XO. 5448461 ee ISM MAINTENANCE DIAGNOSTIC PROGRAM PART NC. 54898461 
ea | PAGE 5 Cc . PAGE 5A : 
: A t 
Enter the following information: oe i © (1.6 Via Console Data Keys (Procedure 3) 
. a 
Char. No. Type Insteaé of ine abeve precedures, the 1/0 units say ke defined through & 
&Nare NOs 2 the conscle gata keys. 
L End cf Block - if the NE MASTER device is the sare é . : 
as the Systems Residence device _ When the CPU enters the WAIT state enter into the follewing locaticns 
D- 2311 , the information for each unit as described in procedure 2. 
Fe 2314 € : : ‘ ¢ 
a Contro1 Card Device Loc 1000 Device tyre 
24) 4 digit address of the new master device ; ‘ 1001-1004 t-bkyte address 
6 End of Block . t Date Inout Device Loc 1006 Device tyre i 
1007-10GA %-byte adcdress 
Notes g : : i 
=== | System Residence Device Lec 100C Device tyre 
i. Either upcer or lower case alphabetic charecters may be entered. 1009-1016 &-byte address 
. * + 
Ze Cancel (alternate code 0) may be pressed at any tine before EOB . Wew Master Loc 1912 Device tyre : 
ang will cause reinitiation of the last read. 1013-1016 4&-byte address 
3s If the first character does not match one ci these defined in the High Speec Outrut Device Loc 1018 Device tyre ™ 
above, the following message will be printed: 1619-101C 4-byte address 
INVALID I/C CONFIGURATION { ; SyStems Frror Lcg Device Loc 101E Device tyre : 
; i01F-1022 4-byte address 
and the read which was in error will be reissued. t olen ; ‘ . i 
As an aid in entering data via the Console Sata Keys the follewing 
te If neither hard copy or systems log device is provided, FOFE characters are provided 


will hang. 


sate 
‘ap 














Dec dex Dec Hex Bec Hex Dec Hex 
0 = FO 5 = F5 A= cl P= D7 
2 i= Fl 6 = F6 c = 3 T = E3 & 
2-=-¥F2 F—= FT D= Cu Y = £8 . 
3 = F3 6 = F8 F= cs 
; Gg = FY 9 = FO F = C6 3 
Example: When 1052 is Control Card Device with device acdress cf O01F. 
€ 3 
a Loc _1000__ __1001__~=§ __1002,__1003|-__ 1004 __ : 
Store 11101000 11110000 11110000 11310001 1100011¢ 
i 
k 
3 
} 
2 
j 
: i 
DATE: OLMAY6S 29AUG68 O1MAY69 PROG. ID. FOO07-2 DATE: OLMAY63 294UG68 O1MAY69 FROG. ID. FOO7-2 3 
EC NO. 256953 256975 257756 PAGE 5 4 EC NO. 256553 256975 257750 PAGE 5A 
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OPERATION 


UPDATE CONTROL RECORDS 


The following pages explain in detail tne options available in this prcgram. 


All update functicns, with the exception of condense, merge and duplicate 
are done on the single diagnostic resident pack. 
Functicn Section 
ADD Program from cards 5.1.1 
ADD Pregraw from FOFF Tere 
Change programs 
ALTER Program 
Assign 1/0 gevices 
Condense disk 
Delete programs 
Duplicate disk 
Format disk 
Generate disk 
List programs 
Loader core storage address assignment 
Merge disk 
Print program 
Punch prograr 
Rearrange programs - 
System Definition 
Terminate 


wn 
6 
ro 


UO UT UT UO 
es e@e686 8 € © © © 6h 6 


Bet bed bed pet frat fd feat fad fd feed feat fed fond fd fd fs 


e e .y é e 4 s a 
bbe pd ped ed det ded ed ed CO ND 
ONYNAUEWNHO 


wo 01 OF) On On UT UT on on 


¢ @ © 6 


e» © @ @ 


*Iin examples on the next few sages the word *Tyre" is used to 
indicate what is to ke entered via the 1952 when it is the control 
Gevice. The word ‘Punch' is used to indicate what is te be puncned 
into the control card when the control device is the reader. 


Add Programs - Card or Card Image Tape 


Purpose: 


This control card provides the ability to add a new pregrar or progrars 
to the pack. It also provides the ability to change or replace an entire 
progrem or programs on the disk pack. The add end change ccntrel cards 
are interchangeable and previde the same functicn. 


Restrictions: 


pew 


2 If the control card and data input devices are the sare, all program 
sections existing in the data input device will te added tc or 
changed on the disk pack until the next control card is read o 
until end of file on the data input device is read. 


O1MAY69 © es 8 PROG. ID. FO007-2 
257750 . : PAGE 
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Ze If the control card and data input devices are different units, all 
program secticn§ existing in the data input device will be 2déed 
to or changed on thé disk pack until the end of file cn the data 
input device is read. 


Card Format: 
Cclunmn* 12345678 
Type ADD 
Punch CNTRLADD 
Procedure: 


Load FOFE and define 1/0 devices. Loed the jata input device with the 
program(s) to he addeé to or changed on the disk pack. Enter via the 

control card device, an add message. The progrem(s) in the data inzrut 
device will then be placej on the rack. 


Purpose: 


This control card crovides the ability to add a new program or prograas 
to the system resident disk pack. It also provides the ability to chance 
cr replace an entire f¢rogram cr programs on the Systen resident disk 
pack. The add and chenge control cards are interchangeable and rrevide 
the same function. 


Card Format l 


Cclumn* 12385678 
Type ADD - 
Funch CNTRLADD 


This control card fermat will add or change ail programs from the FOFF 
tape to the diagnostic resident disk pack. : 


Card Format 2 

1 
Column* 12345678901 
Type ADDXXX 
Puncn CNTRLADDXXX 


This control card format will add or change the single program specified 
by XXX to the diagnostic resident disk pack. 


Procedure:. 

Load FOFE and define Iv0 devices. Mount the FOFF diagnestic tare on the 
tape drive assigned as the Gata input device. Supply cn the control 
card device, one of the add messages defined akcve. The progran{s) 
specified will then be added to or changed on the diagnestic resident 
cevice. 


29AUG68 
256975 
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Change Program. 
This option is Gesigned to give the ser the ability to change cr replace 
an entire program with a progran(s) from the data card device. This 


function is identical to the add function and is included as a 
compatibility function. See 5.1.1 and 5.1.2 for complete details. 


Restrictions: 


No program in the F.E. block can be changed using the CHG ortion (see 
REARRANGE). : 


Card Format 1 


i 
Coluan* 12345678901 
Type CHGXXX 
Panca CNTRLCEGXXX 


This control card format will change the single prograr 
specified by XXx. 


Card Format 2 


1 
Colum*  123456789012345 
Type CHGXXX-YYY 
Puncn CNIRLCHGXXX-YYY 


This control card format will change all programs starting 
at XXX through and including YyYy. 


Procedure: 


See add functions 5.1.1 and/or 5.1.2. The change function consists | 
logically of a delete-ada cperation. 
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Alter Program 
Purpos@: 


The purpose of aiter is te change on a byte kasis the text portion cf 
any program on th€ diagnostic resident disk pack. 


Restrictions: 


The Jata ingut must re in the format of 80 character records. No alter 
records may be used to change a data card. If @ 1052 is used tc introduce 
tne control reccrds (ALT records), and another device is used fcr the 
alter data, each group of alter gata must’ be Gelimiteé ky an ALTEND 
record. 
CAUTION: REP cards or RPI, data is placed into the fregram addressed as 
is. FOFE does not interrogate this data for accuracy. 


Card Format 


1 1 
Column* 12365678901 or 123456789012 
Type ALTXXX ALTXXXY 
Punch: CNIRLALTXXX CNTRLALTXXXY 


XXX is the three digit identity of tne progran to be altered. The first 
format is used to alter the main program load. The second format is 
used to Specify the overlay to be altered, where ¥ = 1 for cverlay 1, 2 
for overlay 2 ... F for overlay 15. 


The alter data may be a standard form TXT card, REP card or if the data 


is to be entered from a 1052, an RPL wessage may te used as data. The 
format Of an RPL message is as follows: 


1 2 
12345€789012348567890 


Column* 
Type RPL XXXX¥XX YYYY 
Punch REP XXXXXX YYYY 
TAT {normal TXT card) 


Type in columns 5-10 the starting address (in hellerith) and type in 
columns 12-15 the first of up to 14 data fields s€parated ky commas. 


Punch in columns 7-12 the starting ajdress (in hollerith) and punch in 
columns 17-20 the first of up tc 14 data fields separated ty commas. 


If the data and control devices are separate the end of an alter sheuld 
be indicetec by an ALTEND card. Its format is: 


1 
Column? 12345678901 
Type ALTEND 
Puncn CNTRLALTEND 
GLMAY6z Z29AUG6E O1MAY69 PROG. ID. FOO7-2 
256953 256975 257750 _ PAGE 7A 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM 


Procedure: 
Load FOFE and define 1/0 devices. 
-ALT card. 
-Card/uiessages. 


control card and data input device are 
is to be altered, the ALTXXX card will 


<a AA te LONE Sn tant 


Purpose: 


5.1.5 


The purpose of the assign card is to allew I/06 dev 
Cnanged between job steps withcut reloading FOFE.- 


is to generate disk from FOFF tape, 


PART NO. 5888461 _ 


PAGE 





8 


assignment, then add programs from cards without reloading FOFE. 


Restriction - SYSRES device ray 
functicn. 


bessaje Format: 
Data Input Device 

ae 2 
1234567890123456 7890123 


ASSGN DATAIN, ZXXXX 
CNTRLASSGN DATAIN, ZXXxXX 


Columns 


Type 
Puncen 


where 2 can ke T for tare, 
4 digit address of the data input device. 
Control Card Device 


123456789012345678901234 | 
ASSGN CONTROL, ZXXXX ; 
-CNTRLASSGN CONTROL, ZXXXX_ 


Columns 
Tyce 
Punch 


where 2 can be C for cards or Y for 
address of the control cara device. 


‘New Master Disk 


1 2 
22345078901234567890123 
- ASSGN NEWMAS, ZXXXX- 
_ CNTRLASSGN NEWMAS, ZEXXX 


Columns 
ae _ Tyre 
_ Punch. 


where @ can be D for the 2311 or F for 


the 
device address of the new master. Res 


DATE: 
EC NO. 


O1lMAY69 
257750 


29AUG68 
256975 


O1MAY68 
2563953 





C for cards and Y for the 1952, 


not be changed with the ASSIGN — 


Load@ the control card device with an 
Load the data input device with the IXfT, RE?, or RPL 
If more than one program is to ts altered, the information 
in the data input device must te delimited ry an ALTENS record. If the 
the same and. more than one program 
Suffice. - = 


ice assignments tc Le: 
-- An.example of this 
change the data-input device 


and XXXX is the 


the 1052 and Xxxx is the 4 digit _ 


2314 and XXxx is the 4 digit 


PROG. ID. 


PAGE 


FOCO7-2 
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A Systems Error Log Device 
1 2 
Column 1£234567890.23456 7890123 
Type ASSGN ERRLOG, ZXXxXX 
Punch CNTRLASSGN ERRLOG, ZXXXX . 
where Z can be P for a printer cr Y¥ for a 1052 and XxxX is the 4 digit 
Gevice address cf the systems error iog device. ae 
High Speed Outrut Device 
1 2 
Column* 1234567890123456 78901234 
Type ASSGN PRINTER, ZXXXX 
Punch CNTRLASSGN PRINTER, ZXXXX 
wnere < can be P for a-printer cr Y for a 1052 end KXXX is the 4 digit 
device address of the high Speed output device. 
5.1.6 Condense: . 
Purpose: 
To provide a means ky. which the F.E. can physically rercve deleted Eregram 
from the disk pack should the pack become full. 
Restrictions: 
/ as If the MIDAS program exists on the resident pack, it must te deleted 
s before the ccndense function is used. 
- Zs Any rearranged programs shculd be éeleted Frior to this operation 
: or they will be generated twice on the resident Eack. 
2 ae The gata input device will be altered by the program to address the 
Z tape unit used as the intermediate Storage device. To change it 
a- back to its criginal assignment use an 2asSign controi card placed 
3 after the condense control card. 
u. For these systems that have no tape units, a duplicate function can 
ke used which will duplicate only those programs present onte the 
New Master. 
Card Format 
i 
Colunn* 12346567890123485 
Tyre CORD, ZXXXX 
Panch CNTRLCOND, ZXXXX 
where z is T for a 2800 series tape unit and XXxXX is the 4 digit address 
used as an intermediate Storage device for the condense operaticn. 
Procedure: 
eee Load FOFE and define I/O devices. Enter through the control card device 
é condense wessage. The system resident device will rreceed to go disk 
to tape and will then co tage to disk. This tape may be kept as a backup 
and used as input to the Generate function if desired. 
DATE: OLMSY68 294UG64G OLMAY69 PROG. ID. FO07-2 
EC NO. 256353 256975 257750 PAGE 8A 
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To delete a program or programs from the system resident disk pack. 


Card Format 


i 
Colunmn* 123856789023 
Type DELKXAX 
Punch CNTRLDELXKXX 

or 

i 
Colurn* 123856729012345 
Type DELZXX-YYY 
Punch CNIRLDELXXX~YYVY 


If the tirst format is used the single program Genoted by XXX will tbe 
deleted. If the second format is used all pregrars Starting at XXX 
through and including YYY will te deleted. 

Procedure: 


Load FOFE and define I/0 devices. 


a delete card/message. The referenced program cr pregrams will then 

deleted. : 

“OLMAY68 29AUG68 O1MAY69 PROG. ID. F007-2 
257750 PAGE 3 


256953 256975 — 


t 
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Enter through the ccntrol card device 
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DATE: 
EC NO. 
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Duplicate Disk 
Purpose: 


To allow the F.E. to duplicate his System resident pack onto the new 
master disk drive. 


Restrictions: 


as. The new master and system residence device must not be the same device. 


2s The FORMAT control card must be used to initialize the NEW MASTER pack 


prior to the duplicate function. 


as If the MIDAS program exists on the resident pack, it must. be deleted 


‘before the Duplicate function is used. 
The new master and system residence device must not be the same device. 


The FORNAT control card must ke used to initialize the NEW MASTER pack 
prior tc the duplicate function. 


Message Format 
Colunn* 12385678 


Type DUP 
Punch CNTRLDOP 


Lead FOFE and assign I/O devices. Enter through the control card device 
a CUP card/message. 


Format Disk 


Furpose: — 


To provide the F.F. with a method of initializing and froviding a surface 


analysis of the diagnostic resident and new master disk packs required. 
by FOFE. 


i. This ccntrol card must be used prior to the initial generation of 


the diagnostic resident pack, the new master when duplicating or 
merging and the scratch feck when condensirg. 


2e This routine always initializes the new master disk pack, therefore 
the new master assignment when generating must ce the same as the. 
System resident disk assignment. 


36 bo not use any other initializer or formater on this disk pack after 


FOFE format function has keen used. 


N 


Message Format 


1 
Column* 22385678901 
Type FCRMAT 
Pancn 


CNTIRLFORMAT 
Procedures 


load FUFE and assign I/G devices. 


Load the control card device with the 
format control message. 


O1MAY69 PROG. ID. FO07-2 
257750 PAGE 10 


O1lMAY68 
256953 


29AUG68 
256975 
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5.1.12 


DATE: 
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‘Generate Disk. 


This control record gives the user the ability to generate a diagnostic 
disk pack from card image records or FOFF format tape. 


Restrictions: 


|The FORMAT control card must be useg prior to the initial generate on 


the diagnostic resident pack. If for some reascn additional generations 
are done it is unnecessary to re-format the disk pack. 


Message Format: 


Column* 12345678 _ or Ge, Seg Bet ony a - = 
Tyre GEN — 


Punch CNTRLGEN 


Procedure: 


Load FOFE and define I/0 devices. If this is the initial run lead a 
FORMAT control statement. After the initialization is complete load or 
type the GEN control statement. 


CAUTION: Extrere caution must ke used Curing a generation pass if errors 
occur on the data input device. If, for exanple, a record is 
oritted while recovering from a unit check on a card reader, 
it may not be evident until the created disk is in use. 


List_Procrams 
Purvose: 


* 


To make a list of the programs appearing on the new raster disk. The 
items appearing in the list are: Program I.D., Search Number, Part 


Number, E.C. Level. 


Restrictions: 

“None 

Card Format: | 
Column* 123456789. 
Tyre LIST 4 
Panch CNTRLLIST 
Procedure: = 


The file from which the progrars are to be listed is the new master disk 
device which May also be the system resident Gisk device. Provide a 
LIST card or message, aS specified above, via the control card device. 


OlMAY6®  29AUG68  O1MAY69 PROG. ID. F007-2 
256953 256975. = -:257750 PAGE 49 
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Loader Core Storace AsSignmert 


Purpose: . 


To provide FOFE with a core Storage address in which to build an IPL 


_doader. This is required because cf the endless number of IPL loader 


address assignments used by different IPL programs. 
Restrictions: 


1. This assignment is required before punching stand-alone Pregrar 
Gecks. . 


2. it is also required if a stand-alone crogram is to be used as an 
exclusive Gisk IPL program such as SIF, System/360-€5 Bard Core 
. pregram. 


3. The default ccre storage a8Signment area kegins at location hex 80 
which is the logout area. 


4. The IPL loader which FOFE builds is a maximum of 256 characters, 


Dis when FOFE is to ke punched the £OR function rust ke used with an 
address of OO1EGEO. an 


é. Address specified must be a double word address. 


Message Format: 


i 
Ccolumn+* 1234567890123485 
Tyre ' LDR AARAAAA 


Punch CNTRLLDR AAAAAA 


AAABAA is a 6 digit core Storage address punched in hex designating the 
Starting address of the IPL loader. 7 8g8 7. Beats © 


Procedure: 


Load FOFE and assign I/O devices. Provide to FOFE the LDR control 
message. os & oro, fy 


Merge Disk 
Purpose: 


To merge two diagnostic @isk packs in FOFE format onto @ Single new 
master pack. Where the same Frogram appears on sore than one Fack, the 
erogram with the highest level wili appear On the new master pack. If | 
the duplicate programs are at the same level, the program from the 
diagnostic resident pack will appear on the new master. 


Restrictions: 


CAUTION: The FOFE program desired on the new master must he cn the 
IPL*ed S¥SRES disk device. =: ; 


i The new master device must not be the same device as the system residence 
device or the merge input device. 


2. The new master disk pack must be initialized prior to the merge by using ~ 
the FORMAT control card (see 5.1.9). 7 


OLMAY68 29AUG6S8 O1MAY69 PROG. ID. FOC7-2 
256953 256975 257750 PAGE 10a - 
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3. If the MIDAS program exists on the resident pack, it must be deleted 
before the merge function is used. 


Card Format: . 


i 
Column* 123456789012345 
Type MERG, ZXXXX 
Punch | CNTRLMERG, ZXXXX 


where Z can he either D for 2311 or F for 2314 and Xxxx is the 4 digit 
device address of the disk to te merged with the diagnostic system 
resident device te form a new waster diaynestic disk. 


Load FOFE and assign “I/0 devices. Provide a merge Card or message, as 
specified above, via the control card device. The new master will contain 
the results of the merge. . , 
NOTE: MERGE will take a minimum of 20 minutes. 
Print A_ Program 

Purpose: 


To produce a printout of a program as it appears cn the disk on the haré 
cory device... 


ae een ae ‘eee eerie iis 


When SYSR=S and NEW MASTER are different devices, the NEW MASTER wili 
be usec. 


Message Format: 

‘ 
Column* 1234567890123456 
Type PRNTXXX, YYY 
Punch CNTRLPRNTXXX, YYY 


where XAxX is the first of up to 14 three-digit fields Separated Ly ccrmas. 
These fields contain the update numbers of the prograns te be printed. 
The search numbers de not have to be in any Carticuiar sequence. Each 
except the last must te followed by a comma. 


Procedures 
Enter, through the control card device, a PRINT message. The new waster 


pack is searched for the requested programs and they are printed in the 
crder reguested on the hard cory output device. 


OIMAY63 
256953 


OlMAY69 
257750 
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Punch A Program 
Purpose: 


To puncn programs from the FOFE disk onto cards in the standard ok ject 
decx format. 


Restrictions: 


The new waster disk device will be used as input to the punch cperaticn. 
The object deck outcut will be carpatle of running, cut is not guaranteed 
to be an exact durlicate of the Original deck. Puncned DM's will include 
the DMIC, SRI, SDT, CMI, and UDT text information that was on disk, but 
will not contain the designation found in colurns 13 through 16. 


Caré Fornat: 


i 2 
Columns 1234567£90123456 78901 7 
Tyre PNCHNXXX,222, 222 
Punch CNIRLENCHYYXX, 222, 222 


XAXX Specifies the 4 digit 170 address of the punch device. Each 222 
Specifies the 3 digit search nurber of a progranx to be Eunched, up to 
i4 programs. Each except the last wust ke follcwed py a ccama. 
Procedure: 

Enter, through the control cara device, a PNCE ressage. The new master 
disk i§ searched for the requested programs and they are punched in the 
order requested. 

Ncte: before punching IPL prcgrams, see LDR 5.1.12. 
R@arrarnge Programs 

Purpose: 


To rearrange Selected diagnostic sections from this present search number 
to the "C.E. block." The rearranged program will appear ouly once cn 
the systems resident pack, but can ke accessed Ey the two Search nunbers. 


Restrictions: 


The iPL stand-alone programs cannot ne rearranged. 
Sections aay ke rearranged. 


A waxirun of 255 


Card Format: 


1 2 
Column 123456789012345673890 
Tyee -RARKXXX,XXX,XXX etc. 
Punea CNIPLRAR XXX,XXX,XXX etc. 


Each XXX specifies the 3 digit search number of a prograr to be rearranged. 


LOed FOFE and assign I/O devices. Provide a RAR card cr ressage, as 
Specified above, via the ccntreol card device. 


OlMaAy63 
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5.1.17 System Definition Alternate Format: 
Purpose: : Ce | 7 | & ‘ If the alternate format of the DMIO, SRT, SDT, CMT, ané UDT cards is 


used, the data input device must be 2.1052. When uSing this procedure, 
To insert DMIO, SRT, SDT, CMT, and UDT information into the diagnostic 








¢ the format is the same excest the data starts as character 1 and runs 
monitors specified ky the lst ccntrel card. One or rore of these syster - through character 60. iis A pect ad 7 
configuration cards can be used and in any order to update the DFM or : ° 
DA's. ee Procedure: | 
Card Formats: . af ss ie - Enter the system configuration cards via the data input device. 
First card: a r . ‘ EER ' ~5.1.18 Terminate 
1 2 t Purpose: 
Column* 12345678901238567890 ; , 
Type SYS $40,823 Se Since there is a large number of ccntrol functions which may be performed 
Pancn _CNTRLSYS S40,S23 . t. Sus. by this program, it rust be told when all the desired functions may have 
D Sand been completed. If the contrcl records always come from the card reader, 
This car@ indicates that three DM's are to ke urdated. If only one Ds eects an ZOF from the reader would suffice; however, the control records ray 
is to be updated one search number would appear. A maximum of three eos 22a ce from the 1052, therefore, a term message must Le entered for Eregrar 
UM'S can be srecified. DMA8, CMK, and DME can te specified on the sare Pence’ oes od completion. 
card; however if it is desired to update DMA4 (S20) only S20 can appear - i 
in tne control card. In other words DMAY cannot be specified with any 2 Message Formats 
cther GM. The reason being that the System cconfiguraticn card formwat ” 
for DMA4 is different than the cther DM's. Column* 123456789 / . oa 
E Type TERM : a 
Card Formats: (Data Cards) =~ Panch CNTRLTIERM 
1 | 7 | ~ Prcecedure: 

Columns 1----------23456 7--~------- tree ene 2. Ss =  & . 

Do not care DMIO See DM User*s Guide When all utility operations are complete, enter a terminate message. 

Do not care UDT2 Procedure for Punching | . . . . “ 

Do not care UDT1 Systems Configuraticn es o ~ 

Do not care SRT1 Cards. : 

Do not care SDTl | a ; = iets, wee 

Do not care CMT2 A oe oo eo Fe he ia are 


Note that the order and number of System configuration cards does nct : res 
fatter. sowever, the number in column 16 is important if there is rore. ae : ee ee 
than one card of a type such as the UDT cards: UDTO, UDT1, UDT2, etc. e 
The number in column 16 determines which of the possikle cards cf that : es “ER 
type will be changed in the DM specified. If a number is net punched ere: 
im colurn 16 (blank) a 0 or 1 is assemoled depending con the first card 

of that tyre DM. For example DME uses 0 in column 6 as its first UCT ; 
card where DMA8 uses 1 in column 16 as its first UDT card. : 


Cara Format: 


1 tb digs £2 "te ie i 
TAB,» eta aig 


Last card: 


1 
Columan* 12345678961 


Tyre SYSEND * 
Pench - CNTRLSYSEND 
4 
i 
DATE: - OlMAY68  29A0G68  O1MAY69 PROG. ID. FOO7-2 DATE: © GiMAY68  29AUG66  O1MAY69 PROG. ID. FOO7-z 
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6.0 ERROR RECOVERY 6.1.2 Initial Loading 
« t ‘ i i i i i 
The following methods of error recovery can he used by the cperator when The crojram will enter Wait State during initial loading to allcw entry 
FOFE enters the wait state following a halt messece. ef the IvO units addresses, as described in Section 4.1. The IC set Ly 
é: Lhe program is as tollows: 
i. lf the error log device has keen assigned to the 1052 depress the 
recuest key. ace OCFFF. 
a. The message "Ready for Incut” will tyre. 6.1.3 Termination 
b. Enter the “following: & Wnen all functions have been completed by either: 
1) R - to retry the 1/C operation that failed a. An EOF (and reader only), or 
2) I - ignore the error and cuntinue processing & D. A Term Cortrol rwessage (card reader gf 1052) 
3) $ ~ when working with rrogram sections (input or . . 
Oatrut) skic to tne next secticon and continue the preogram will tyre 
processing. # 
OQISK UTILITY PPCGRAM TERMINATED 
2. besress external interrurt. NEXT AVAILABLE TISK ADDRESS IS CC XXX HH XX 
Ze Tre Ggefault cption will be taken which is normally retry. t and wili enter wait State. 
3- In the event of cars I/0 cr hard copy Gevices, FOFE will retry i 6.1.4 £70 EE FOE 
following the device end interrurt when the device becones ready. 
Stanijard trrer Message 
be PSu restart - This ection will reauest the operatcr to positicn the t 
eentrol card device to se positioned to reaé a control card. ; *I/G ERRCR ON DEVICE XKX 
Sa ZRXXY XY XXAXAAARK 
6.2] HALTS, WALTS OR AANG-UP CONDITICNS | ; CCw XXXXKRXXKXXXXKXAXX 
‘< 5 SIASE XXXNXXXX¥KXXX 
G.1.1 Kang-uy Conditions when Loading from Disx HAL 
= 
- . 3 
Leeation Ccunter QO00P52 : See Section é&.3 fer errer recovery. ~ 
Taircty errors heve cccurred while readinu the Irl track, unable te load . 6.2.5 CPU orror 
any stand-alone program. . 
*#X¥XX YYYYYYYYYYYYYYYYY 
Location Counter 9Cz74& - HALT 


Desired IPL progrem dces not exist on disk. wnere XX) is a three character designation of the errcer and YY...¥ is 


the cia ULW asscciated with the error 
Lecation counter 900Ca8E ; 
PSM - Preogren interruption 
Thirty errors have cccurred while reading in the IPL rpregrar. svc - Gurervisor call error 
= - baxto rnel interrupticn error 
2 CK - bachine check interrupticn 


{ 


* tr 


+ 
a 
- 


Cs 


Depress externai interrupt to restart FOFE. 


6.1.6 Alii Other Errers 
Most cther tyres cf Set-ur errors, tape and disk positicning errors, 
ete., resait in ertrys tc wait state. ivost resuit in error fprintcuts, 
eniech are furtne. descriLeé in Section 7.1 as well as recovery procedures 


; 
i 
DaTE: GIMAY68 29A0S68  C1IMAY69 PROG. ID. F007-2 i DATE: CIMAY68  29AS68  O1MAY69 PROG. ID. FO07-2 
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7.6 PRINTOUTS RECORD LENGTH EXCEEDS TRACK CAPACITY, FOFE DECK IS IN ERROR. 
3 : . : : Ss 
7.4L INSTRUCTIONS TO OPERATOR z Meaning ~ FOFF deck is not in sequence. Correct deck and restart. 7 
Ste s . 
INTERV REC ON CEVICE 0000 é ; INVALID 1/0 CONFIGURATION & 
Meaning - I/O unit required, found not ready. Ready the I/0 unit. Z Meaning - A character entered from the 1052 during FCFE initialization 
; ne . € § Gid not matcn one of these permitted in Secticn 4.1.5 or the second 
SEzK ACDR, CCHER IS 0009000000 a Character was not zere or the length of the input did nct equal 0 cr 5 
oat oe 3 characters. aap aA ie 
Meaning - Had a seek error while trying to load in a part cf FOFE. See { i Sh tia dt eg a . 
section €.0 for error recovery. | j er ; HRRGR CN SYSTEM CONFIGURATION CARD, CORRECT AND RELOAD a 
UNABLE TO LOAD FOFE, RELOAD | { 3 “eaning - One of the I/O unit types cn the pre-purnched contrcl card cr ce 
: sterei via conscle duta keys did not match one cr those permitteé in a 
fearing - Unable to load FOFE from aisk, reload from cards. i vection 4.1.4 or 4.1.6. Correct and reload. 
*I/O ERROR CN DEVICE 0000 : ¢ FOFE SISK UTILITY - READY FOR I/O CONFIGURATION : 
CSW is XXXXXXXXXXXXXXxx : ASSESN I/D DEVICE BY TAPE AND 4 BYTE ADDRESS 
CC® is. ARXXXX XXXXXXXXXX i ; — <s Botte oe $ 
SFNSE is XXXXXXXXXXxXx : C = READER DEVICF TYPE 
HALT 3 i T = TAPE DEVICE TYPE = 
5 i: P = PRINTER DEVICE TYPE a 
Meaning - An I/O error has occurred. See secticn 6:0 fer error recevery. ; | ¥ = i052 DEVICE TYPE ‘ 
a £& = 2311 DEVICE TYPs 
#PS! €060000000600000 s | Fo = 2314 DEVICE Tyse , 
Meaning - An interruption has cecurred. The old PSsw is printed along it SABMPLE: USF *POCCL' FOR PRINTER WITH ADDEESS OF 062 
with three character designation. Fxternal interrupt tc restart. @ i DATA INPUT OFVICE: USE C, T OR Y t 
READY FOR INPOT Meaning - FOFF is ready to be initializea through the 1052. See Secticn 


& 4.bl5 ; 3 | 


ped aS a result of operator acepressing the Reguest key after 
INVALID DEVICE TYPE, CORRECT AND RETRY 


Meaning«= Ty 
@ HaLT nessage. 


INVALID CARD TYPE, XxX % : Meaning : the device type in the control card is not ecrrect. Correct + 
: : . E €rror and retry. 
peek ~ An aa —— type appeared in the FOFE deck. Remove card 6 eee aa Aud TEE TPLb FOES Ane’ ae DeE bee aS Bol ee ee 
and continue. See 6.0. £ DRE S/NEAWMAS AN ak J FOFE ARE k fELS. SE 
ee SPLCIAL CONDITIONS IN USER'S GUIDE. ; 
EGF PRIOR TO END CARD, RESTART , : i & ; s 
i Meaning - the unit defined as SYSRES or NEWMAS, (ressage will indicate 
“#eaning - An FOF from the card reader occurred before the FOFE End card j which) is not 2 current FOFD disk pack. Caution: if iFL was from cards 
waS read. Reload FOFE. e F and a custoxer disk pack is mounted on the unit defined as SYSRES or 
ag NEaM4SS this message will appear. 
INVALID RESPCNSE or INVLD f ¢ 
{ Action: Tasure the disx pack is the rack desiredc, if sc push external . ee 
- Meaning - 4n invalid or non-excertable response via the 1052 following . anterript. The next control function Should ce FCRMAT. See 5.1.9. Pe 
tne READY FOR INPUT wessage. Depress the 1052 request key and enter an : 
exceéptable message. See 6.C. t Ion FROM DISK. IPL UNIT NCT = SYSRES, PUSH RECUEST CN 1052, 
RECONFIGURE. 
UNRKECOVERAELE ERROR, RELOAD : : = 
oe j - Meaning - when FOFE is IPL"ed From disk the SYSRES unit nust be the IPL Ps 
Meanang - self-explanatory : unit. ° 
LEFECTIVE TRACK | | : i: Gas: | Be 
Meaning - A devective track was encountered while writing part cf FOFE tes | 
ON Gisk. FOFE will continue. eo, oe 
¢ 
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i PAGE 415 & PAGE 15A 
= a 
NO DEVICE ASSIGNED, CORRECT AND RETRY ; RO-RECORD FOUND, ATTEMPTING TO RESTORE 
Meaning - A control card functicu is being triec without a device ‘ Meaning - The reccrd nurker of an overlay cannct ke fcund on disk. A 
assignrent. AsSign device and retry. ce sic ean angie be attempted followed by another read to send in 
cne desired erlay. 
RESTART, FOSITION CARD READER TC READ A CONTROL CARD i boss ae peciag ane, “REPORD 
, REO 3 E ~~ RAs, Qn 
Meaning - a restart is being attempted either via PSW restart or follcwing ¢ ; anaie & ae Pee % Bes ; a 
a C23 error. Fosition card reader to a control card. Meaning ae eee Bane RG oer e € no record found. pisk is in 
crxer, reload FCFF to continue. 
RESTART Gil Pa R a aaa 3 Ae : 
PNILx CONTROL CARD { DISK PACK FULL, CONDENSE PACK or FULL,COND 
Veaning - A restart is being attempted either via a PS restart or Meaning - All surfaces cn the disk pack have creen used. If many ufdates 
tollowing a CPU errer. Ffnter contrel card via the 1052. { nave been performec witn programs deleted, condense ¢eck to free unused 
ee : | - : . cylinders. if initiait run, an additicn pack will ke reguired. 
Epi oe eee a ee ee ° i XXX NOT VALID. COL. 73-0 ARE 00000060 
=n *S POSITICN DECK TO START OF THIS PROGRAM TO RESTART 
Meanand - Correct centrel card to agree with definiticns found under j a aise ees od ert eee aa Beak (Typical betat ate 
fection Sel. Meaning - Card in @ , or fh lace TK. ical exarple: LE 
cara tcllowing kLD cards is illegal.) Correct and reiced entire deck. 
EOF PRIOR TO READING CONTROL CARD t Herp Sieg. ene earn ee 
RoE nAM SOL LN PhO 
ee Mo oe ee sand followed FOFE when the contrel cera device was ude. oj ee. Peaiess Segal pear ny eae uees Scemerel eaed ades mee See 
asSigned to the card reader. a hae eae ate s : ae ES : 
= * cn disk. Ccerrect ccntrol card or aéd program tc disk. 
PROGRAY XXX NOT FOUND, CORRECT AND RETRY cue eer eee 
é ENTER Rr a 
Meaninjy - An add was attempted from tape, but FOFF was unaklie tc fina & ; ee ghee e ig a ite Gules ee, aes 
tne desired pregram on tape. Correct the add centrol card and retry. Lie SCN me eee ee ae he data input device. Enter 
? RPL card as desc n Secti 1.4. 
ERROR Ci BACKSPACE or ERRBKS . 
INVALID CARD TYPE, CARD IGNORED 
Meaning - Self-explanatory. ‘i ; , 
2 i ¥ € Meaning - A card other than TXT, REP or RPL was read during an alter 
ERROR ON FORWARD SPACE FILE cperation. Card is igncred. 
a 4 “o ? %, “Re + 8 J a Tr “~ = “e ? 
Meaning - Self-explanatory. SYSKES AND NEwNAS C4i°T EE SAME DEVICE FCR DUP. ASSIGN NEw MASTER. 
ERROR ON REWIND Meaning - An attempt was made te DUP when SYSREE and NEw MASTER were the 
fot tea wd : i same physical unit. This cannot be allowed as it woulé be self 
Meaning - Self-explanatory. destructive. 
$ 
FOFE HAD COMMAKD REJECT WHEN READING IN CVERLAY, ATTEMPTING TO % Sant ee MERS INPUT AND NEW MASTER CAN*T BE SAME CEVICE. ASSIGN NEW 
RESTARY MASTER. 
. . ° : { ; 5 _ ny Co z= + 
Meanug - FOFE was etterpting tc read in an overiay te perform the stated sea ey — 
function. amE€ UNic | re 4 : r ice r 
‘ device. Tnis would be self destructive. 
TEVICE BRRCR, ATTEMPTING TC RESTART 
Meaning - The disk had a device error while attenzting to read in an { 
overlar. 
; i 
" ! 
f 
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. f 
8.0 FIRST RUN WITH FOFE ie : 3 , : CONTROL CARD DEVICE; USE Y er Cc 
, | ; : 4 
the first run cf FOFE will require sore time than most succeeding runs enter: YOO1F E.0.B. 
° because tne CE disk pack must ke FORNATED. In formating, FOFE Gces net : enn ; are = 
disturb the reserved CE track on either the 2311 or 2314. ‘ HI SPetD HAKD COPY DEVICE; USE P or ¥ a> ae 
if the 2311/2314 is a new CF 3isk pack and this pack is going to have - enter: PQOOE E.0.B. 
diajnostics run against it, then the appropriate initializer (FFFO or s a Gel ia ee 7 
FFEF1) showid be run before FOFE. é SYSTLMS LOG DEVICE; USE Y or P 
Gnce FOF? has formatted the CE rack and the vrograms are written on it, : io enter: YOOLF F.O.B. 


no other initializing crogram should re use@ against that rack. Baas: 
te 3 af F SYSTEM KESILDENCE DEVICE; USE D or F 


The functions that must be perfcrmed on the first run are ac follows: 


ae 


enter: DO0190 £.0O.B. 
- IPL FCFs trom card reader or card imace tare. 

- FORMAT the system residence device. @ 
« GENERATE FOFL onto the system residence device. 


REW “ASTER; USE D or F 


enter: E.C.8. 


&n example follows to aid the operator in this first run. ; i = 
z Pe & FOFE wiii new resume loading. [Curing this time the modules of FOFF are 
assuze the system has a card reader, frinter, 1052 typewriter, 9 track chee tgs on seb eee Se when licading is completed 
tape drive, and 231i disk file. Addresses of these I/C units are: | ] ane ou cea seeige: a a a 
Device Unit Address 
=SSa55 Se 4 SYSRiS AND THE IPL*D FOFE ARE AT DIFFERENT FC LEVELS. SEE SPECIAL 
7 x, z 2 i 
Card réader coc CONDITIONS IN USER*S GUIDE. 
3952 Typewriter O1F : 
Boe O0E 3 éction: Depress Interrupt 
2311 file 190 : 
2600 9 Pe tare 180 NEAKAS AND TEE IPL'D FOFE ARE AI DIFFERENT FC LEVELS. SFF SPECIAL 
ee f CUNDITIONS IN USER'S GUIDE 
FOPE is in card deck format or card image tape end all IPL and ESD : ed 3 
programs are in card deck format. ; Action: bepress Interrugpt 
i t : oe 23 ON Ai 
Place FOFE in the card reader or mount the FOFE card image tape on the a 7 ESTES CONTROL CARD 
tape drive and the CE disk rack on the 2311 file unit. ‘ enter: FORMAT E.0.2 
- IPL FOFE from card reader or tape. é 
after partial Load the system will enter WAIT state. | : FGFE wili now format the CE disk pack (systems | Residence Device) and de 
r a surface analysis. This is a rather lengthy~* process. while this is 
. DSerress Recuest on 1052 : fein3g done the cperator can put the FOFE deck back in the reader -or if 
The following will be typed. usinj a FOFE cari image tape, rewind the tape device (Data Card Device). 
FOPE-* SISK UTILITY; READY FOR 1/0 CONFIGURATICN ~ Wen FORMAT iS complete @ message will be typed and the read light will 
ASSIGN I/O PEVICES BY TYPE AND 4 BYTE ADDRESS SHED OH ENG OUEEOL- Core wevrces 
_ 
© = REALE” DEVICE TYPE ENTER CONTROL CARD 
T = TAPE DEVICE Tyee : 5 os : 
ps PRINTER NEVICE TYPE . i enters GEN E.C.f. 
¥ = 4052 DEVICE TYPE : 
hos Bn BeUIoE TYPE : FOFE will new be written on the CE disk pack. Also the IPL disk pack 
Ff = 2314 DEVICE TYPE t heater will ce generated onto CYL 0 HO R i. 
EXAMPLE; USS *PGQOE" FOR PRINTER WITH ADDRESS OF 00E s ‘ when the disk generation is corpleted the message again appears. 
OAT. INPUT CEVICE: USF C, T or Y¥ & ENTER CONTRCL CARD 


enter: COCOC £.0.5. or if a card iwace FCFF tage is keing used ae 

enter; C0180 £.0.b. (note that we arc calling the tare drive 3 enter: TERM E.O.B. 
a reader). yd ie 

your CE disk pack is now ready to use and can be IPL'ed. 


ORS 
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PAGE © 17 PAGE 17A 
@.h SPECIAL CONDITICNS Jt 9.90 MODEL 25 ADDENDUM TC FOFE-* USER*S GUIDE 
; Méssege e 9.1 PURPOSE 
SYSRES AND THS IPL'D FOFE ARE AT DIFFERENT EC LEVELS. SEE SFECIAL CCNDITICNS * | FOFE is a disk utility program for creating a diagnostic library on the 
Ti usta" Ss GUTS. : 2311/2314 Disk. Kodel 25 micro diagnostic decks are a different format 
. : tnan normal Syster/3¢0 object decks and thus 1eqguire sgecial hancling. .- 
Meaning - The abcve message appears after the operatcr has completed the I/0 @ :. Tne normai System/3éG modules ef FOFE will not handle the Model 25 ricro 
assignments. The significance cf the message is to inform the user cf cne Dwi i decks yet score of the same functions are required; i.e., ADD, DELETE, 
of tne vessibilities shown below. | . ee . 
=. 
a? ine FOFE program read in and the FOFE on the SYSRES device are not at i sn order to handle these Medel 25 micro decks srecial wedules were 
tne sare level. . 2. written. These modules are ccnsidered micro rcdules and must te used 
: ae to process Model 25 micro diagncstics into the disk. 
b)* POFE nas not been generated onto the SYSRES device at all. 
- : wee REQULREMENTS - see FOFE User's Guide 2.0 
oc) Ine nack assigned as SYSRES device is a Customers pack. i 
Oo. PROGRAM PHILOSOPHY - see FOFE User*s Guide 3.0 
action: If a or b is the cause of tne message, depress interrupt. oy 
| 1. S.4 QPERSTINS PROCEDURES 
Jf c is the cause cf the ressage, IPL FOFE again and assign the correct j 
pack as the SYSRES. a. S.4.1 PROGRAM INITIALIZATION - see FOFE User's Guide 4.1 thru 4.1.6 
: | | ; | 
All of the above arclies to the NEW MASTER as well. eos OPERATION 
Wnen SYSR=S and NEW MASTER are defined as the Same device, the message will f 9.5.1 UPDATE CONTRCL RECCERDS 


appear for each. 


The following pages explain in detail the options available in Model 25 
Tne normai procedure is to FORMAT that pack when the ‘*Entez Control Card’ _ t micro wmode. 


message is tyred. : ; 3 : A . 
a5 Micro modules of FOFE are available only in micro mcde cf operation. 





. els 2 h : | ; . ° o « . ‘ 
3 1 ester 1 2 ; ‘ There are five functicns available in micro mode. 
Coluun* 123456789012345678901 f 
Fanch REP OQOOAD9 Xx00 = Function | Section 
Note: In E see 2. DELETE 9.5.1.3 
For easy loading frer disk, you may patch in the most frequently loaded ce : 3. DUPLICATE 9.5.1.4 
‘rograns sequence nunker inte FOFE disk IPL loader. . uo) MERGE 9.5.1.5 
LRE PtOgEan q 5. TERMINATE 9.5.1.6 


Punen the akove REP card and place it tehind card #0FE40705. | 
i In crd@er to use these rodules, the control MICRC must re entered. FOFEF 





x¥ is the £3 Sl cf the desired IPL program. a. then operates using micro modules and will precess micro prograns. 
a ae Control 4360 ttust be used to put FOFE back in the mode to handle System/360 
Exencle: DMK = FG23-* runch 23 — 4s opject deck. 

DMA = FO2e-* punch 24 a ; 

DUB = £O40-* punch 40 “ey ae: . 





L£ the above 18 used loading cziccedure from disk would be: 


. Dial in eaadress cf S¥YSRFES Disk Pack 
. verress Load , ; 

Siok Leader i3 read in and SYS enters wait state 
- Depress Interrupt 
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9.5.1.1 MICRO 


Parpose: 


This causes the mode of operatich in FOFE to call micro modules rather — 


- = 


than 360 modules. It indicates: that micro programs are going tc be 
processed and directs itself te the proper cylinders. 


control Message Format: 


ah i 
Colunn* 12385672890 Ras 
. Pype BICRO |. Coe Be 2 z 


Punch _CNTRLFVICRC 
Procedure: 


Before trying to prccess any micro program decks, enter MICRO then any 
of the available micro modules May be requested. 


.B 


esele2 -ADD micro programs - cara input 
Control essage Format: 
Column* 12385678 
Type ADD 
Pancn. CNTRLADD 
See 5.1.1 ot FGOFE User's Guide. 
9.5.1.3 . DEL wicro programs . 
of -- €ontrol #essage Format: _ 
Column 12345678 
Type DEL ee eas he We es 
Punch CNTRLDEZ rete oe 


Note: if program 100° is deleted a warning will be output on the SYSLCG 
device. 2 


See 5.1.7 of FGFE User's Guide. 
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uM MAINTENANCE DIAGNOSTIC PROGRAM 


§.5.1.48 QUP micro lcader and update pointer to program 100. 


Hodei 25 DUP is provided Cnly tc durlicate the CSI loader and provide a 
linkage to program 100. Loader will be copied from the SYSRES device. 
Normal use procedure would he: ie 





i. BUP in normal 3€0 mode. See 5.1.2 of FOFE User's Guide. 
2. Put FOFE in wicro mode - see micro above. 
3. DUP in micro mode. 
control Message Format: 
Column? 12385678 
- Type DUP 
-£unch ' -CNTRLDOP 


A message will te outrut on the SYSLOG device indicating the success or 
failure of the loader DUP ane linkage to prograr 100. 


9.5.1.5 MERG micro ioader and update rointer tc pregram 100. 


Model 25 MERGE is crovidea only to duplicate the CSL loader ana rrevide 


a linkage te pregram 100. Loader will be copiec from the SYSRES device. 
Normal use procedure wouid be: 


I. ZRG in nermal 360 mode. See 5.1.13 of FOFE User's Guide. 
2s Put FOFE in ricro mo@e. See micro above. 

3. MERG in micro mode. 

Contrel Message Fornat: 

Colunn* 123456789 

Type. MERG 

Punca CNIRLMERG 


BA message will ve output on the SYSLOG device indicating the success or 
failure of the loader DUP and linkage to program 100. 


$.5.1.5 TLRM in micro mode 
Control Message Format: 
Colurn# 123456789 
Type TERM 
Panco  CNIRLIERM | ba faa SRS. 


Larne functicn as normal term but retains Wicro status; i.e., a FSW restart 
@iter a micro term wiil restart the tercygram in zicro roce.- 


See 3.1.12 of FOFF User’s Guide. 
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M369 

Parpose: 

This causes the mode of operaticn ir FOFF to call micro modules rather 
tnan nicro wodules. It indicates that macro prcgrams are going to ce 
processed and directs itself to the proper cylinders. If MICRC mode has 
Not been entered then M360 is assumed. 


Control Message Format: : 


Colwsn* 12345672893 


Type #360 
Panch CNIRLN360 
Procedure: | 


before processing any macro program decks, enter M360, then any of the 
avaiiable mecro mocuies xay be requested. 


*Iin above examples the word “Type* is used to indicate what is tc ke 
entered via the 1052 when it is the control device. The word ‘*FPunch* 


is used to indicate what is to re punched into the control caré when the 


control device is the reader. 


UNIQUE TO_MCDEL 25_MICRC MODE PRINYOUTS 


MICRO MODE ON 


heaning - A MICRO centrol card has been read and FOFE is ready to rrecess 
Wicre diagnestics. 


MICRO MODE OFF 


Meaning - 3 M360 control card has been read and FOFE is ready tc process 
macro diagnestics. , 


NOT VALID FOR MICRO MODE ON THIS MODEL 


Meaning - FOFE was in micro mcodge anja contro] card was read which 
requested a function not provided fer on this mcdel of SYSTEM/360. i.e., 


LIST on a Medel 25 in micre mode. 
CARD ERR. COL 73-80 ARE XXXXXXAX. POS DECK TO CARD 1 TO RESTART. 
Meaning - Incorrect sequence or format of a card reac in micro rode ALD. 


RXXXKXXAX will ce filied with contents of the car? columns 73-80. Nectes: 
Aili Hodel 25 micre deck cards must have an asterisk in colunrn 73. 
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MODFL 25 PGM 100 IS NOT PRESENT ON THE NEW MASTER. 
COL LOADER AAS NCT BEEN LINKED TO PGM 100. 


Meaning = Micro mode DUP or MERGE could net find rrograr 100 on the new 
master micro ESu cylinder. The micro CSL loader program has not been 
placed on the new master disk. 

CSL LOADER HAS BEER LINKED TO PGM 1900 
Meaning - A micro MERGE or DUP was successful. 

MODEL 25 PGM XX% THRU XXX DELETED 
Meaning ~ Self-explanatory. Delete was called ry the user; or ky: the 
aaa module after an error occurred and a program had keen partially 
added. 


*AENING, PGM 100 WAS DELETED AND MUST BF ADDED BEFORE CSL WILL WORK. 


Meaning - Self -explanatory. 
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DESCRIPTION OF 2314 CE DISK PACK IMITIALIZER 
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leo PURPOSE 


el 
1.2 


INTENT. THIS PROGRAM INITIALIZES 2314 CUSTOMER ENGINEER PACKS. 
MODIFICATIONS. WONE 


20 PREREQUISITES 


2el 
2e2 


3e WSE 
3e1 


Be2 


PROGRAM REQUIREMENTS. DIAGNOSTIC MONITOR PROGRAM. 
EQUIPMENT REQUIREMENTS. 


CPu 

CUSTOMER ENGINEER GUTPUT DEVICE 

2314 WHICH WILL EXECUTE THE FOLLOWING COMMANDS CORRECTLY = 
CONTROL SEEK READ HOME ADDRESS 
WRITE HOME ADDRESS READ RECORD -0- 
WRITE RECORD ~-0- SEARCH HOME ADDRESS 

2314 CUSTOMER ENGINEER DISK PACK 

METHOD OF LOADING PROGRAK. 

1/0 CHANNEL 

8 K CGRE STGRAGE 

THIS PROGRAM IS RELOCATABLE. 


PROCEDURE 


PROGRAM LOADING. STANDARD VIA DIAGNOSTIC MONITOR AS DESCRIBED BY 
THE USERS GUIDE. 


PROGRAM OPERATING 


DESCRIPTION OF 2314 CE DISK PACK INITIALIZER 


DATE 
EC NO. 


PROG.ID FFFI—2* 
PAGE NO. 000t 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2218321 
PAGE NO. O001A 
DESCRIPTION OF 2314 CE DISK PACK INITIALIZER 
3e2e1 SENSE SWITCH CONTROL OPTIONS 
THE PROGRAM SENSE SWITCHES SHOWN BELOW ARE IN THE SENSE SWITCH BYTES OF 
THEIR RESPECTIVE SECTION PREFACES. THE CHARACTER X REPRESENTS THE 
RELOCATION FACTOR CONTAINED IN REGISTER 15 DURING RUN TIME. THE SWITCH 
BiTS ARE ZERO WHEN OFF, AND ONE WHEN ON. 
I SENSE I FUNCTION I SECTION I BYTE 
I SW. I 1 OR I AND 
ro = | I ROUTINE I BIT 
I © I OFF—-PROCEED NORMALLY I ROUTINE I X004 
I I ON ~-LOOP ON START 1/0 I-—ALL I 0 
1 NOTE--THE OBJECT OF SENSE SWITCH 0 IS TO PROVIDE A SCOPING OR 
I TROUBLE SHOOTING LOOP THAT CONSTANTLY REPEATS A SINGLE 
i SID PERTAINING TO A CHAIN OF CCWS. THE MOST EFFECTIVE 
I WAY TO USE THIS SENSE SWITCH IS IN CONJUNCTION WITH THE 
I DM SENSE SWITCH --HALT ON ERROR--. WHEN AN ERROR MESSAGE 
I IS INDICATED BY A ROUTINE A HALT ~-WAIT STATE-—~ OCCURS IF 
I THE DM HALT ON ERROR OPTION IS SET. IF DURING THiS HALT, 
i SECTION PREFACE SENSE SWITCH 0 WERE TURNED ON, THE CHAIN 
I TRAT CAUSED THE ERROR IS LOOPED WHEN THE SECTION IS CONTINUES. 
J a a ce ee ee ee meee ee See ce a ES SAY 
I 6 I OFF--PROCEED NORMALLY I ROUTINE I x04 
I 1 ON —-PRINT ROUTINE TITLE I--ALL I 6 
i I eee Janeen] 
I 7 1 OFF--PROCEED NORMALLY I ROUTINE I X006 
I I ON —-PRINT CORRECT RESULTS I--aAtL { 7 
1-————-- 1---—----— ---1--———--—- 1 
I 8 I OFF--SKIP RTN 3 DO NOT WR HA AND RO I ROUTINE I x005 
I I FOR CYL 1 AND 199) 1 I 0 
I I ON--RUN RTN 3 1 3 I 
eee 
3.3 PROGRAM HALTS. NONE 
3.4 PROGRAM TERMINATION. STANDARD--VIA MONITOR CALL SVC D6. 
DESCRIPTION OF 2314 CE DISK PACK INITIALIZER 
16MAY66 30JUNE6 30SEPT6 15FEBO8 PROG.ID = FFF1—# 
416146 4161464 420836 420662 PAGE NO. G001A 
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PAGE NOW 0002 
DESCRIPTION OF 2314 CE DISK PACK INITIALIZER 


Seo PRINTOUTS 
4ol INSTRUCTION TG THE OPERATOR. NONE 


%e2e1 STATUS MESSAGES COMMON TO ALL ROUTINES. 


-0]D0 NOT INT FROM UNIT XXX AFTER SIO ACC CAM XXXXXXXX- 

THIS MESSAGE OCCURS WHEN & START 1/0 WAS ISSUED AND ACCEPTED, BUT AFTER 
WAITING A PREDETERMINED TIME FOR AN INTERRUPT IT NEVER OCCURED. THE 
MONITOR CALL SVC D8 IS SED TO WAIT FOR THE INTERRUPT. ALL PRINTOUTS 
WHICH HAVE XXoeX IN THEM SIGNIFY THAT DATA WILL BE FILLED IN, FOR THE 
Xe BY THE PROGRAM PRIOR TO THE PRINTOUT. 


-GOT CC 2 ON UNIT XXX CAW XXXXXXXXX— 


UNEXPECTED CHANNEL OR SUBCHANNEL BUSY WHEN ISSUING & START 1/0 CAUSED 
THIS MESSAGE TO OCCUR. 


-GOT CC 3 ON SIO TO UNIT XXX CAM XXXXXXXX— 
UNEXPECTED DEVICE NOT OPERATIONAL ON START 1/0 CAUSED THIS MESSAGE. 


“ERR ON STO UNIT XXX CSW XXXXXXXXXXXKXXXXKX SNS XXXXXAXXXXXXX CAW AXXXXAKX=— 
UNEXPECTED RESULTS GN START I/Ge UNIT NUMBER: CHANNEL STATUS WORD, 
SENSE DATA, ANC CHANNEL ADDRESS WORD ARE INDICATED. 


4e2e2 STATUS MESSAGES FOR ROUTINE 1, SECTION FFFL 


~2314 CoE. PACK INITIALIZATION ~ROUT 1 WR HA AND RO- 
ROUTINE TITLE. 


oam~XXX— HA RD XXXXXXXX RO RD XXXXXXXXXXXAXXXAXXXAXXXAXXXXXXX— 
-HA SHLD BE XXXXXXXX RO SHLD BE XXXXXXAAXXXXXXAXAXXXAXXAXAAXKX— 
THIS IES EITHER THE CORRECT OR ERROR RESULT MESSAGE. IF THE HOME 
ADDRESS AND RECORD ZERO READ AND EXPECTED ARE EQUAL -OK - WILL BE 
MOVED IN THE MESSAGE AND IF THEY ARE NOT EQUAL -ERR=- WILL BE MOVED IN. 


G&e2e3 STATUS MESSAGES FOR ROUTINE 2+ SECTIGN FFFL 


~2314 C.E. PACK INITIALIZATION ROUT 2 CHECK DISK RPH— 
ROUTINE TITLE. 


“RPM TOO SLOW, NO OVERRUN, SNS XXXXXXXXXXXX— 

THIS MEANS THAT THE RPM WAS SO SLOW THAT ALL 9000 BYTES WERE 
WRITTEN, THE RESIDUAL COUNT IS ZERO AND THE OVERRUN BIT IS NOT 
ON. 


“RPM XXXX IS XXXXXX TOLERANCE 

THIS IS THE COMPUTED RPM. IF IT IS BELOW 2352 THEN BELOW WILL 
BE MOVED INTO THE MESSAGE, IF IT 1S 2352 OR HIGHTER THEN WITHIN 
WILL BE MOVED INTO THE MESSAGE. 


4a2e% STATUS MESSAGES FOR ROUTINE 3+ SECTION FFF 


2314 CoE PACK INITIALIZATION -ROUT 2 WR CYLS 1 AND 199 WITH HA AND 
ROUTINE TITLE. 


--O0K —- RO ID RD XXXXXXXXXXXXXXXK— 

“RO ID SHOULD BE XXXXXXXXXXXXXXXX— 

THIS IS THE CORRECT RESULT MESSAGEs WHICH IS UNDER CONTROL OF SECTION 
PREFACE SENSE SWITCH 7. THE RO ID AND RO DATA ARE INDICATED ON 
SEPARATE LINE WITH THE APPROPRIATE HEADINGS. THIS MESSAGE IS GIVEN 
IF THE RO RECORD WERE COMPARED EQUAL BY THE PROGRAM. IN THE CASE 

THE DATA READ DOES NOT COMPARE EQUAL THE WORD --OK -— IS REPLACED WITH 
THE WORD --ERR=—. WHEN THIS MESSAGE ANDO THE HOME ADDRESS MESSAGE FOR 
ROUTINE 1 ARE OUTPUT AS AN ERROR INDICATIGNs SECTION PREFACE SENSE 
SWITCH O IS TESTED, AFTER THE ENTIRE MESSAGE IS GIVEN, AND IF IT 3S 
ON THE REAO SIG IS LOOPED. 


DESCRIPTION OF 2314 CE DISK PACK INITIALIZER 


DATE 16MAY66 
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PAGE NOG. 


2218321 
0002A 
DESCRIPTION OF 2314 CE DISK PACK INITIALIZER 


Se COMMENTS 
5-1 COMMENTS ON SECTION FFF1, ROUTINE 1. 


THIS ROUTINE WRITES HOME ADDRESS AND RO RECORD ON ALL TRACKS OF ALL 
CYLINDERS EXCEPT CYLINDER le TleT3e7T4eT5ell7oll8e119,_, AND 199. 

AFTER HOME ADDRESSES AND RO RECORDS HAVE BEEN WRITTEN ON ALL THE 
CYLINDERS DESCRIBED ABOVE A READ PASS IS MADE WHICH VERIFIES THAT THE 
HOME ADDRESS AND RO RECORDS WERE WRITTEN PROPERLY AT THE CORRECT 
LOCATION GN THE PACK. ON THE READ PASS THE HOME ADDRESSES AND R68 
RECORDS READ ARE COMPARED BY THE PROGRAM TO ASSURE THEY WERE WRITTEN 
CORRECTLY. AN UNEQUAL COMPARE OF THE READ DATA IS INDICATED. ALSO, ANY 
ERROR STATUS RECEIVED FROM THE DEVICE OR CHANNEL IS INDICATED WHEN IT 
OCCURS ON EITHER THE READ PASS OR WRITE PASSo 


5.2 COMMENTS ON SECTION FFF1, ROUTINE 2. 


THIS ROUTINE IS DESIGNED TO TEST FILE ROTATION SPEED. 
CALCULATIONS ARE BASEC ON A WRITE TIME OF 400 NANOSECONDS PER 
BIT AND ASSUMES THE VFO IS OPERATING WITHIN ITS SPECIFIED 
TOLERANCE. 


A TRACK OVERRUN CONDITION IS FORCED BY WRITING A 9000 SYTE 
RECORD 128 TIMES AND TAKING AN AVERAGE GF THE RESIDUAL COUNTS. 
FROM THIS THE PROGRAM CALCULATES THE NUMBER OF BYTES ACTUALLY 
WRITTEN AND CONVERTS IT TO RPM. THIS CALCULATED RPM IS THEM 
CHECKED FOR A TOLERANCE LIMIT AND THE RESULTS ARE PRINTED OUT. 


NO CHECK IS MADE FOR A DRIVE BEING TOO FAST SINCE THIS 
CONDITION IS HIGHLY IMPROBABLE. 


5-3 COMMENTS ON SECTION FFF1, ROUTINE 3. 


IF SENSE SWITCH 8 IS OFF THIS ROUTINE IS BYPASSED. IF SENSE SWITCH 

8 IS ON THIS ROUTINE WRITES THE HA AND RO RECORDS ON ALL THE TRACKS 

OF CYLINDERS 601 AND 199 WHICH IS REQUIRED BY THE IN-LINE MICRG- 
DIAGNOSTICS. THE RO DATA PORTION OF THE RECGRD CONSISTS GF 7000 BYTES 
OF CGRE STORAGE. 


A WRITE PASS AND READ PASS ARE MADE AS DESCRIBED FOR ROUTINE 1 EXCEPT 
THE RO DATA RECORD IS 7000 BYTES IN LENGTH. A WRITE HOME ADDRESS 
COMMAND AND A WRITE RO COMMAND IS USED TO FORMAT THE TRACK ON THE 
WRITE PASS. A SEARCH HOME ADDRESS AND READ RO COMMAND ES USED TB 
CHECK THE DATA ON THE READ PASS. A BURST CHECK OF ONLY THE RO RECORD 
READ IS PERFORMED ON THE READ PASS. 


5-4 BLOCK OF 100 BYTES OF HEXIDECIMAL ~E5-—(11100101) 
THE 7000 BYTES OF RECORD -0- DATA CONTA'N A BLOCK OF 100 
BYTES OF HEXIDECIMAL -E5— (BINARY-11100101). THIS BLOCK IS 
LOCATED 3228 (DECIMAL) BYTES FROM THE BEGINNING GF RECGRB-O- 
DATA. 


DESCRIPTION OF 2314 CE DISK PACK INITIALIZER 
~~-LAST PAGE 
1SFEB6S 
420662 
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F061-3 FRIENO -3- PROGRAM DESCRIPTION 
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IBM MAINTENANCE OFAGNOSTIC 


F061=-3 


FO061=-3 


DATE 
EC NO. 


PROGRAM FOR THE 360 SYSTEM PART NO. 


PAGE NO, 


FR EEN D =3- PROGRAM DESCRIPTION 


CHANGE § FROA FRIEAD 2 
-~CHANGE VERSION NUMBER FROM 2 TO 3. 


~2314 RELEASE. 


“INCLUDE REFERENCE TO DESCRIPTION LOCATION IN 2314 VOLUMES. 

“ADDED 2324 MULTIPLEX STORAGE CONTROL FEATURE COMMANDS.. 
~PROVi SION FOR SYSTEM/360 MODEL 25. 

~PROVIDE A ANY HEXADECIMAL COMMAND CODE FACILITY (CHD xX) FOR 
GENERATING ANY CCW. IF INPUT COMMAND,ASK FOR DATA LENGTH (Di=}. 
IF OUTPUT OR CONTROL COMMAND ASK FOR DATA (DATA=}. 

“PROVIDE A TIME DELAY CAPABILITY BETWEEN CCW CHAINS (WAIT XXX)- 


~INCREASE SENSE CCW,AREA,AND TYPEGUT TO 12 SYTES,FOR 
FUTURE EXPANSION TO OTHER 1/0 UNITS. 


~CHANGE THE OBJECT DECK SEQUENCE IDENFIFICATEOR ¥O *Oe1* 
7G PERMIT LOADING BY FILE EDITOR PROGRAM -FOFE-. 


-CORRECT THE PROBLEM OF WRONG UNITY ADDRESS PRINTING GUT 
IN *LOGP IS FINISHED ON UNIT XXXX* MESSAGE. 


~CORRECT 
ENTERED 


THE PROBLEM OF CHANGING THE 
BY THE USER. 


MODE SET CC COMMAND 


-CORRECT 
OPERAND 


THE PROBLEM OF CHANGING THE FIRST HEXADEC IMAL 
ADDRESS OF THE COMPARE COMMAND. 


“REMOVE RESTRICTION OF CE CELL OR SCRATCH CELL IN 
CELL POSITION ZERO. 


“INHIBIT INSERTING ANY AOGDITIONAL COMMANDS IF #REP* MODE. 


~ADD *SUBST® (SUBSTITUTE) AND *COPY* COMMANDS. 7 


~ADD *SFM* FOR SET FILE MASK CCH COMMAND. 


~ADD *READ INQUIRY® AND *INHIBIT® CCW COMMANDS. 


FR I& ND -3- PROGRAM DESCRIPTION 
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PART NO. 2193850 
PAGE NO. 0002 


F061-3 FRIEND -3-  FROGRAM DESCRIPTION 
O- WHAT DOES FRIEND STAND FOR -— 
F - FAST 5 
R — RUNING 
I — INTERPRETOR 
E ~— ENABLING 
N —- NATURAL 
D — DIAGNOSIS 
le WHAT IS FRIEND-—- 
FRIEND SUPPORTS ALL THE COMMANDS FOR ALL S/360 FILES AND DRUMS. ALL 
COMMANDS FOR 2400 TAPE DRIVES ARE SUPPORTED BUT IN AN ABREVIATED FORM. 
LIMITED CHANNEL PROGRAMS CAN BE CONSTRUCTED FOR TELEPROCESSING, PRINTERS, 
CARD READERS,» CARD PUNCHES, AND ETC. 
FRIEND IS A STAND-ALONE, OFF-LINE, INTERPRETIVE DIAGNOSTIC PROGRAM AND 
REQUIRES 16 K BYTES OF CORE STORAGE AND A CONSOLE TYPEWRITER. 
IT ALLOWS A USER To CONSTRUCT S/360 CHANNEL PROGRAMS IN ENGLISH LANGUAGE. 
EACH CHANNEL COMMAND IS ENTERED -IN ENGLISH FROM THE CONSOLE KEYBOARD, CARD 
OR TAPE. CHANNEL PROGRAMS FOR SEVERAL DEVICES CAN BE ENTERED AND EXECUTED 
SIMULTANEOUSLY. THE USER WILL NOT HAVE TO LEARN A STRICT SET OF COMMAND 
SPELLINGS, AS SEVERAL FORMS AND ALTERNATIVES ARE PROVIDED. 
IF FRIEND NEEDS ANY ADDITIGNAL INFORMATION ABOUT THE COMMAND SUCH AS 
SEEK ARGUMENTS,RECORD NUMBERS,DATA LENGTHS »OR DATA, THE PROGRAM WILL 
REQUEST THIS INFORMATION TO BE ENTERED. 
THERE ARE SEVERAL INTERPRETOR COMMANDS FOR COMMUNICATING 
WITH FRIEND AND FOR CONTROLLING CCW CHAIN EXECUTION. 
2- HOW DO YOU USE FRIEND —- 
-LOAD FRIEND INTO CPU 
1. INSURE THAT CONSOLE KEYBOARD IS READY (REQUIRED). 
2- PLACE "FRIEND® IN CARD READER/TAPE DRIVE AND MAKE READY. 
3- SET CPU LOAD ROTARY SWITCHES TO THE LOADING UNIT ADDRESS. 
4e PRESS IPL LOAD BUTTON. 
(IPL LOADER OCCUPIES THE LOG OUT AREA AND LOWER CORE.) 
5- ‘FRIEND* SHOULD NOW LOAD. 
AFTER FRIEND IS LOADED, IT TRIES TO DETERMINE THE KEYBOARD ADDRESS. 
A READ INQUIRY (0A) AND WRITE (09) COMMANDS ARE SENT TO THE FOLLOW- 
ING ADDRESS - O1F ,009,209921F, AND 309. IF YOUR KEYBOARD ADDRESS 
IS NOT ONE OF THESE, FRIEND WILL ENTER THE WAIT STATE AND THE USER 
SHOULD PRESS THE KEYBOARD REQUEST BUTTON. 
THE USER SHOULD READ AND FOLLOW THE INSTRUCTIONS PRINTED OUT. 
SINGLE CCW CHAIN: 
1. SPECIFY THE DEVICE ADDRESS OF THE UNIT YOU WANT TO EXERCISE WHEN 
FRIEND ASKS FOR IT. (DEV=) 
2. WHEN PROCEED LIGHT TURNS ON», ENTER A CCW COMMAND IN ENGLISH 
LANGUAGE. (FOLLOWED BY EOB = ALTERNATE CODE 5) 
3 ENTER ANY ADDITIONAL INFORMATICN REQUESTED BY *FRIEND*, 
4e AFTER YOUR ENTIRE CCW CHAIN HAS BEEN ENTERED, TYPE *GO*. 
Se THE DEVICE SHOULD NOW BE FUNCTIONING. 
6. WHEN YOU WANT TO ENTER ANOTHER CCW CHAIN, PRESS KEYBOARD REQUEST. 
Te WHEN PROCEED LIGHT TURNS ON TYPE *RESET®, 
8. GO TO INSTRUCTION 1 FOR NEXT CCW CHAIN, 
F061-3 FRIEND -3= PROGRAM DESCRIPTION 
DATE 03 JAN68 OLAPRES 2 7MAY68 : PROG.ID FRIEND 
EC NO. 413234 422935 422998 PAGE NO. 0002 
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PAGE NO. 
F061-3 


FRIEND --3- PROGRAM DESCRIPTION 


EXAMPLE 


FR IE N 5 -3— DESCRIPTION IN 2841 VOL. AOZ2 OR 2314 VOL. SO1 


*WARNING* WRITE COMMANDS MAY DESTROY DATA 
ON A CUSTOMER PACK/CELL OR CE TRACKS. 


INTERPRETIVE PROGRAM TO XEQ CCW COMMANDS 
THAT YOU ENTER FOR ANY DEVICE(S). 


AFTER INSTRUCTIONS ARE TYPEDsENTER EACH COMMAND 
WHEN PROCEED LIGHT TURNS ON. 


TERMINATE EACH ENTRY WITH AN ALTERNATE CODE 5 (£08). 


AFTER CCW CHAIN HAS BEEN ENTERED,TYPE GO. 
TO ENTER NEXT CCW CHAIN,PRESS REQUEST,TYPE RESET. 


CPU MODEL Xx=30 
DEV=DEVICE ADDRESS Xxx=190 
ENTER CCH LIST IN ENGLISH 


SEEK 
CYL=5 
HD =7 

SK (AN ABBREVIATED FORM OF SEEK) 

CYL=198 
HD =9 

GO {CAUSE CCW CHAIN TO BE EXECUTED) 

RESET {PRESS KEYBOARD REQUEST BUTTON FIRST) 

DEV= {READY FOR NEXT DEVICE ADDRESS) 

(ENTER NEXT CCW CHAIN) 


(HIGH ORDER ZERGS ARE NOT REQUIRED) 


3-0 ADVANCED CAPABILITIES OF FRIEND 
“MULTIPLE CCW CHAINS IN OVERLAP 


FRIEND ALLOWS THE USER TO ENTER SEVERAL DIFFERENT CCW CHAINS FOR THE 
SAME OR DIFFERENT DEVICES. THIS CAPABILITY IS PROVIDED TO LET THE 
USER GENERATE A SIMPLE SYSTEM TEST TO CHECK FOR INTERACTION BETWEEN 
OIFFERENT 1/0 DEVICES. 


TO GVERLAP CCW CHAINS - 


1. START AS YOU WOULD SINGLE CCW CHAIN EXECUTION 

2. AFTER TYPING "GO! THIS CHAIN WILL BE EXECUTING 

3. PRESS KEYBOARD REQUEST 

4s WHEN PROCEED LIGHT TURNS ONy ENTER "DEV=XXX*. WHERE XXX IS 
HEXADECIMAL DEVICE ADDRESS ON WHICH THE FOLLOWING CCW CHAIN 
ENTERED IS TO BE EXECUTED. THIS DEVICE ADDRESS MAY BE THE 
SAME AS A PREVIOUS DEVICE. 
D0 NOT TYPE *RESET®. 

5. ENTER THE CCW CHAIN TO BE OVERLAPPED. 

6. TYPE 'GO*. 

7e GO TO INSTRUCTION NUMBER 3 FOR NEXT CCW CHAIN. 

EXAMPLE -- 
- DEV=190 | 
wgENTER CCW LIST IW ENGLISH 
SEEK 
"> CYL#O 

HD =] 
SEEK 
CYL=100 
HD =2 
GO (START EXECUTING FIRST CCW CHAIN) 
DEV=191 (PRESS REQUEST, ENTER *DEV=* AND DEVICE 
ADDRESS FOR NEXT CHAIN) 


(UNIT ADDRESS FOR FIRST CCW CHAIN) 
(FRIEND TYPE OUT) 


FG61-3 FRIEND ~-3- PROGRAM DESCRIPTION 
PROG.ID 
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FO061<-3 


FRIEND -3- PROGRAM DESCRIPTION 


SEEK 
CYL=100 
HD=3 
SEEK 
CYL=200 
HD=4 
6D (START EXECUTING BOTH CHAINS IN OVERLAP? 
(PRESS REQUEST TD ENTER DEV=XXX FGR ANOTHER 


~SYMBOLIC 1/0 AREAS 


FRIEND ALLOWS THE USER TO REFERENCE THE DATA ADDRESS IN A CCH 

TO ANOTHER CCW. THIS CAPABILITY IS PROVIDED SG THAT DATA READ MAY 
BE USED AS WRITE DATA OR VICE VERSA. ALSO A LARGE WRITE OR READ 
AREA CAN BE USED REPEATEDLY TO CONSERVE USE OF CORE STGRAGE. 

FOR FILES, THE SYMBOLIC I/0 ONLY APPLIES TO THE DATA AREA OF ANY 
COUNT-KEY-DATA OR KEY-DATA COMMANDO. FRIEND WILE USE DATA CHAINING 
¥O GET THE DATA FIELD GF THESE COMMANDS. 


TO USE SYMBOLIC 1/6 -—- 


he TYPE THE NORMAL READ CKDe RD, WRITE, PRINT, GR ETC COMMAND. 

2e FOLLOWED BY "INTO $X* IF THE 3/68 COMHAND I5 AN INPUT TYPE 
OR BY “FROM $xX* ITF THE 1/0 COMMAND IS AN GUTPUT. XxX CAN 
BE ANY KEYBGARD CHARACTER, BUT WE RECOMMEND THAT YOU USE 
A THRU Z FOR EASE GF CROSS REFERENCING. 

3. IF THIS I'S THE FIRST USE OF THE SYMBOLIC CHARACTER, FRIEND 
WILL ASK FOR THE NORMAL ADDITIONAL INFORMATION. IF THE 
SYMBOLIC CHARACTER HAS BEEN USED BEFORE, FRIEND WILL NOT ASK 
FOR THE DATA LENGTH GR DATA FIELD. THE SYMBOL TABLE 
GENERATED 8Y FRIENO CONTAINS THE CORRESPONDING DATA ADDRESS 
AND IMPLIED LENGTH OF THE DATA AREA. 


EXAMPLE ~~ 
DEV<-190 
ENTER CCW LIST IN ENGLISH (FRIEND TYPE OUT) 
SEEK 
CYL=5 
HD =) 
SET FILE MASK 
MASK=CO : 
SRCH EQ HA (FRIEND WILL USE CCHH FROM SEEK ARGUMENT) 
TIC *=-8 (4-8 WILL TAKE CHANNEL TO THE PRECEDING 
COMMAND) , 
WRITE RO FROM $A ($A ACTUALLY POINTS T0 DATA FIELD) 
KEY= 1—EOB WILL CAUSE NO KEY TO BE GENERATED) 


DATA=QSOOXKFOOF (DATA FIELO IS 1000 8YTES LONG) 
WR CKD FROM $A (DATA PORTION WILL BE DATA CHAINED) 
RCD NO.=1 
KEY= (FRIEND WILL NOT ASK FOR *OATA=*) 
GO {START EXECUTION) 


“CCW CHAIN SEQUENCE CONTROL ANO OELAY SETWEEN CHAINS 


F061-3 


DATE 
EC NO. 


WAIT NeooN {(NeoeN IS OPTIONAL) 

THIS COMMAND CAUSES FRIEND TO WAIT UNTIL A CCW CHAIN HAS COMPLETED 
(DEVICE END INTERRUPT} BEFORE THE NEXT CCW CHAIN £S STARTED, THIS 
CAPABILITY FS PROVIDED FOR USE WITH SYMBGLIC I[/G AREAS WHEN YOU ARE 
WRITING DATA THAT WAS READ BY A PREVIOUS CCW CHAIN. THIS WILL 
INSURE THAT ALL THE DATA 1S READ BEFGRE THE WRITE CCW CHAIN IS 
EXECUTED. 


NeooN IS AN GPTIONAL OPERAND. IF NeoeoN IS NOT SPECIFIED, 
FRIEND WILL START THE NEXT CCW CHAIN IMMEDIATELY UPON THE 
FRIEND =-3- PROGRAM DESCRIPTION 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 
: PAGE NO. 
F061-3 FRIEND =3- PROGRAM DESCRIPTION 
RECEIPT OF THE DEVICE END INTERRUPT. IF NoooN IS SPECIFIED, 
FRIEND WILL WAIT (DELAY) FOR NecooN MILLISECONDS BEFORE STARTING 
THE NEXT CCW CHAIN. THIS COMMAND CAN ALSO BE USED FOR 
A SINGLE CCW CHAIN, 
TO USE WAIT == 
le WAIT {OPTIONAL NoeeN} C4M BE SPECIFIED ANYTIME 
DURING THE ENTRY OF THE CCW CHAIN. 
Ze AFTER *WAIT® HAS BEEN TYPED AFTER THE LAST COW CHAIN HAS 
BEEN ENTERED, TYPE °GO* TO EXECUTE THE CHAINS. 
EXAMPLE -- (TAPE TG PRINTER 80/80 LIST) 
DEVeL&l {TAPE UNITY ADDRESS} 
ENTER CCW LIST IN ENGLISH (FREEND TYPE GUT} 
READ INTG $8 
DL=86 
WAIT CINSTRUCTS FRIEND TO WAIT TILL CRAIW IS 
FINISHED} 
DEV=E {PRINTER ADDRESS) 
PRINT FROM $B 
CSe=0100 {TELLS FRIEND TD MASK QUT UNIT EXCEPTEDRAS 
WAIT {TELLS FRIEND TO WAIT GR PRINTING, BEFORE 
READING AGAIN) 
co 
RESET {PRESS REQUEST FIRST) 
DEV<=185 {ENTER PHYSICAL DEVICE ADDRESS) 
ENTER CCH LIST IN ENGLISH (FRIEND TYPE OUT) 
WRITE 
DATA=100XFOOF 
WAIT 500 {CAUSES FRIEND TO DELAY 500 MS 
AFTER DEVICE END BEFORE STARTING 
THE NEXT CCW CHAINS) 
GO 
~COMPARE 
THIS COMMAND CAN BE USED TO INSTRUCT FRIENO TO COMPARE TWO DATA 
AREAS. ONLY TWO AREAS CAN BE COMPARED FOR ANY ONE CCW CHAIN. THE 
TWO AREAS COMPARED CAN BE DEFINED IN ANY CCW CHAIN (5). 
HOW TO USE COMPARE- 
TYPE "COMPARE AND THE NECESSARY PARAMETERS® ANYTIME DURING THE 
ENTRY OF THE CCW CHAIN. IF SYMBOLIC I/0 AREAS ARE USED, THEY 
MUST HAVE ALREADY BEEN CEFINED. FRIEND WILL PERFORM THE COMPARE 
AT EACH COMPLETION OF THE CCW CHAIN. 
COMPARE 3Xe$Y¥ 
COMPARE COMMAND SPECIFYING SYMBOLIC 1/0 AREAS. '*X* AND *y¥® 
CAN BE ANY PREVIOUSLY DEFINED 1/0 AREAS. THE LENGTH OF THE 
FIRST OPERAND *X* WILL BE USED FOR THE AMOUNT OF DATA TO 
BE COMPARED. 
COMPARE AssrAsBeaeBeNeoo al 
COMPARE COMMAND SPECIFYING ACTUAL ABSOLUTE ADDRESS AND 
LENGTH. ‘*heacdA® AND "BaoeB? REPRESENT ABSOLUTE HEXADECIMAL 
ADDRESSES GE THE AREAS YOU KANT TO COMPARE. "NeeoN* IS FHE 
DECIMAL NUMBER OF BYTES YOU WANT COMPARED. THE *CCw? 
COMMAND CAN BE USED TO LIST CCW CHAIN TO OBTAIN THE ABSGLUTE 
ADDRESSES. 
EXAMPLE 
DEV=190 {SPECIFY DEVICE TO BE USED) 
FO061-3 FRIEND +3- PROGRAM DESCRIPTION 
DATE O3JAN458 OLAPROS Z7MAYS3 PROG.ID 
EC NO. 413234 422935 422998 PAGE NO. 
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PAGE NO. 0004 a PAGE NO. 0004A % 
F061-3 FRIEND <-3= PROGRAM DESCRIPTION Bs F061-3 FRIEND -3= PROGRAM DESCRIPTION 
oOo wo OD 
ENTER CCW LIST IN ENGLISH (FRIEND TYPE OUT) WR HA 
ee ‘ o oO mn ee nan % 
z 
HD =7 DATA=3600XFF (USED FOR FIRST RECORD AND ESTABLISHES DATA 
WR HA (HA IS WRITTEN FROM SEEK ARGUMENT) o °9 LENGTH) : 2 
SET FILE MASK INSERTED (USER FORGOT TO SPECIFY, SO FRIEND RD HA (VERIFY HA} 
_ INSERTED 17) RD pl (VERIFY RECORD ZERO WRITTEN) 
ia WR RO FROM SR KL= ‘ 
cs -  KEY= o 68 DL=3600 3 
=o DATA=1800XFOOF {DATA AREA IS 3600 BYTES LONG) GO 
RD RO INTD $S 0:08 x 
KL= (E08 WILL GIVE A KL=0) ERAGETE eemcceatay 
DL=3600 
COMPARE $Ry$S (THE LENGTH OF $R IS USED FOR COMPARE 50 8 Eatre Ree. faa ceeene (eRieNo ee 3 
LENGTH) : 
co PRINT RIPPLE (PRINT RIPPLE PATTERN ON PRINTER) 
3 DATA=12C0123456789 (DATA 1S 120 BYTE EBCDIC STRING 5 
EXAMPLE © CSW=0100 (MASK OUT UNIT EXCEPTION IN CSW) 
RESET (PRESS REQUEST FIRST) Loop (EXECUTE A FIXED NUMBER OF TIMES) 
DEV=283 (SPECIFIES A DEVICE) Gc 3s NUMBER OF TIMES=500 (NUMBER OF TIMES TO EXECUTE CCW CHAIN) 3 
ENTER CCW LIST IN ENGLISH (FRIEND TYPE QUT) GO 
WRITE (WRITE A TAPE RECORD) 
DAT A=1 ODOXFF 3 
BKSP ({BACKSPACE RECORD ON TAPE) o 86 —CARD/TAPE CCW COMMAND. INPUT 
READ (READ DATA PREVIOUSLY WRITTEN) 
Dt =1000 o 3 START RDReXXX (OR ST RDRsXXX OR S_XXX) a 
ccw CTYPE OUT CCW CHAIN) 
0024C8 01 6002978 6000 0064 THIS COMMAND IS USED TO INSTRUCT FRIEND TO READ IN THE CCW CHAIN(S) 
0024D0 27 000000 6000 0001 S i TO BE EXECUTED FROM EITHER A CARD READER OR TAPE DRIVE. THE RECORDS “ 
0024D8 02 0029DD 6000 0064 {CHAIN BIT IS TURNED OFF 7 i READ MUST BE 80 BYTES (COLUMNS) AND SEQUENTIAL. THE INPUT RECORDS 
WHEN "GO" IS ENTERED) MUST CONTAIN AN EXACT DUPLICATE OF WHAT WOULD HAVE PRINTED ON THE 
COMPARE 2978,29DD,100 (ABSOLUTE ADDRESSES) a n CONSOLE PRINTER. INCLUDE KEYWORDS WHICH WOULD HAVE BEEN TYPED OUT 
= a BY FRIEND REQUESTING INFORMATION. INPUT PARAMETERS AND OPERANDS 
MUST BE SEPARATED BY A / (SLASH). SLASHES CAN NOT BE USED IN THE 
~RIPPLE/RANDOM ; se DATA FIELD AS EBCDIC DATA. THE DATA FIELD FOR EBCDIC DATA MUST BE ‘5 
= IMMEDIATELY TERMINATED BY A SLASH OR THE BLANKS BETWEEN ACTUAL 
RIPPLE OR RANDOM END OF DATA AND SLASH WILL BE USED AS PART OF THE DATA FIELD. ‘THE 
THIS IS A COMMAND MODIFIER ENTERED WITH AND FOLLOWING THE CCW fs S Pe Gevurea cece BE USED AND 2 
FUNCTION At EACH Cone US THT Geren cu CHING "FRIEND ike eee IF A *RESET* (OR ITS ALTERNATIVES) IS USED, THE NEXT COMMAND PROCESS- _ 
FOR ALL CCWS TO BE RIPPLED OR RANDOMIZED IN THE CCW CHAIN AND EITHER c |e ED WILL BE THE FIRST COMMAND OF A NEW RECORD. FRIEND WILL TYPE OUT S 
RIPPLE (ROTATE THE DATA PATTERN 1 BYTE TO THE LEFT) OR GENERATE A a THE INPUT RECORD READ BEFORE ANY COMMANDS ARE PROCESSED. . 
RANDOM DATA PATTERN. RANDOM DATA IS GENERATED 4 BYTES AT A TIME peiieeee ; 
AND DATA IS RIPPLED IN BLOCKS OF 256 BYTES. SEARCH, WRITE HA, AND am 3 9 
THE COUNT FIELD OF WRITE CKD CCW*S WILL RE BYPASSED. f ae "= DEV= UNO NEES TO ENTER DEVICE ADDRESS, IF IT IS SPECIFIED ON INPUT 
THE PROGRAM WILL ASK FOR THE DATA TO BE USED. IF *RANDOM*® WAS | O18 ENTER CCW LIST IN ENGLISH (FRIEND TYPE OUT) 3 
INDICATED FOR THE CCW,THIS REQUEST WILL ESTABLISH THE LENGTH sa START RDR»C (SPECIFIES INPUT DEVICE AS 00C) 
OF THE RECORD AND THE DATA TO BE USED FOR THE FIRST RECORD. DEV=190 /SEEK/CYL=5/HO=7/SRCH HA/TIC *-8/ 
FRIEND WILL GENERATE RANDOM DATA FOR ALL FOLLOWING RECORDS. 3 3 /SEEK/CYL=198/HD=9/SRCH HA/TIC *-8/NOP/GO/ 3 


(PRESS REQUEST, IF "RESET* IS NOT TYPED, THE FOLLOWING CCW CHAIN 


SOME BITS ARE USED IN BYTE 5 OF THE CCW BY FRIEND WILL BE OVERLAPPED) 


TO INDICATE RANOOM OR RIPPLE AND PRESENCE OF A COUNT FIELD. ale ST RDR, OOC 3 
: DEV=282/WRITE /DATA=] OOOXFOOF/BSR/RD/DL=2000/G60/ 
RESTRICTIONS (PRESS REQUEST) 


RA tte TA NN IP RONAN ee tt es steeenteneine i: seme eanecumen tegtnpepintmrae-epte sateen 
2 
tag 


| oO} 9 ie =/DATA=8X33/ " 
DO NOT USE RIPPLE OR RANDOM FOR WRITE SPECIAL CKD CCW'S. THE _ DEV=192/SK/WRHA/WRRO/KEY=/DATA= 
KEY FIELD OF WRITE CKD SHOULD NOT BE USED AS THE KEY WOULD BE wa CKD/RCD NO.21/KEY=/DATA=100XFOOF/ . 
CHANGING ON EACH EXECUTION OF TH HAIN - Ayres i 
| CUTION OF THE CCW CHAIN. Q RD CKD/KL=/DL=200/60/ 
EXAMPLE-- 
DEV=190 (SPECIFY TEST DEVICE ADDRESS) o | o e 
ENTER CCW LIST IN ENGLISH {A FRIEND TYPE OUT) ; 
K 
CYL=5 Wash : 
HD =} . a 
SET MASK (SET FILE MASK) 
MASK=CO (FILE MASK BYTE IN HEXADECIMAL) a! ot ? 
at ‘ ata 
or | = 
DATE: O3JAN68 OLAPR6S «2 7MAYeR PROG-ID —s FRIEND an DATE O3JAN68 O1APR68 27MAY6S ee ac Sag ck 
EC NO. 413234 422935 422998 PAGE NO. 0004 | EC NO} 413234 422935 422998 . eperaees <a 
£3 | es « o ca 
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F061-3 


FRIEND -3- 


400 COMMANDS FOR FRIEND 


COMMAND 

ccw LIST 

DUMP NeeeNse ADDRESS 

DUMP NeoweNs$X 

DUMP $x 

GR 

DUMP NeweNs$XePPP 

DUMP $X_PPP 
F061-3 FRIEND -3- 
DATE O3 JAN63 OLAPR6B 
EC NO. 413234 422935 


ALTERNATE 


27MAY68 
422998 


PART NO. 2193850 
PAGE NO. 0005 


PROGRAM DESCRIPTION 


EXPLANATION 


THIS COMMAND WILL INSTRUCT FRIEND TO TYPE 
OUT THE CHANNEL PROGRAM BEING GENERATED. 

IF GO (OR ITS ALTERNATIVES) HAS KOT BEER 
ENTERED, THE COMMAND CHAIN BIT HIit BE ON 

IN THE LAST CCW TYPED OUT. 

IF CCW IS ENTERED IMMEDIATELY AFTER AN 17/0 
ERROR MESSAGE, THE CHANNEL PROGRAM TYPED OUT 
WILL BE THE ONE THAT DETECTED THE ERROR. THE 
ACTUAL FAILING COMMAND WILL BE FLAGGED 

BY =* (CCW ADDRESS IN CSW MINUS 8). 


EXAMPLE 
cCw 
002440 IF OO028FO0 4600 0001 
002448 O07 O028F1 4000 0006 
002450 39 0026F3 4000 0004 
602458 08 002450 4000 0000 
002460 15 O026F7 4000 8009 
002468 1D 002900 4000 0009 
002470 1D 602999 4000 0009 
002478 12 G62912 0000 0008 

D @ » 2 » 

o e > eee CCH COUNT 
® ® * eoeClCH TAGS 
® 2 eoceDATA ADDRESS 
° eoceCCW COMMAND 
aeeSTORAGE ADORESS OF CCW 


THIS COMMAND WILL INSTRUCT FRIEND TO TYPE 
OUT THE HEXADECIMAL CONTENTS OF STORAGE. 
STORAGE IS TYPED OUT IN LINES OF 32 BYTES 
ALONG WITH THE ADDRESS OF THE FIRST BYTE. 
EACH CHARACTER TYPED WILL REPRESENT 4 BITS. 


THE HEXADECIMAL DEVICE ADDRESS *PPP* OF A 
PRINTER MAY BE SPECIFIED AFTER THE "ADDRESS? 
OR '$X*,. FRIEND WILL THEN PRINT OUT THE 
HEXADECIMAL CONTENTS OF CORE STORAGE. 


DUMP NoeeNsADDRESS WILL CAUSE A DUMP FROM 
THE HEXADECIMAL ADDRESS SPECIFIED 
TO INCLUDE DECIMAL N.eeN BYTES. 


DUMP Nee oNeSX IS THE SAME AS THE ABOVE 
EXCEPT CORE 1S DUMPED FROM A SYMBOLIC AREA 
$Xe WHERE X IS A PREVIOUSLY DEFINED 1/0 AREA 
USED IN AN "INTOt OR * FROM? COMMAND MODIFIER 


“DUMP $X IS THE SAME AS THE ABOVE EXCEPT 


THE LENGTH OF THE 1/0 AREA IS USED FOR N..2N 


EXAMPLE 


DUMP 102¢291A 


002914 AABBCC oe 000000 i32 BYTES) 


DUMP 0050,32C0 


0032C0 012345 ceo CDEFOL (64 BYTES 
OO32EO0 234567 ons EFO123 OUMPED) 
DUMP $8 (ASSUME $8 IS 50 BYTES) 


02C42 2C6378 e0o F23A 


PROGRAM DESCRIPTION 


PROGID FRIEND 
PAGE NO. 0005 
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PART NO. 2193850 
FO061~3 FRIEND -3— PROGRAM DESCRIPTION tail wenn 
02C62 9DE162 ius. 0000 
DUMP 1000,003C48;E (FRIEND WILL PRINT 
GN DEVICE *OOE*} 
DUMP $D-O0E " 
REP Neaek RP NeooN THIS COMMAND WILL INSTRUCT FRIEND TO 
REPLACE THE NUMBER NeoeN CCW IN THE CHAIN, 
WITH THE NEXT CCW COMMAND THAT IS ENTERED. 
NeeeN IS THE DECIMAL NUMBER OF THE CCH 
IN THE CURRENT CHAIN. 
WHERE THE FIRST CCW IN THE CHAIN IS NUMBER 
ly SECOND IS NUMBER 2, AND ETC. 
— XAMPLE 
ccw {CHAIN BEFORE REP} 
602440 07 O0028FO 4000 0006 
002460 13 0028F7 2000 0001 
REP 2 (REPLACE CCW NUMBER 2) 
NOP {NEW COMMAND) 
CCW (CHAIN AFTER REPLACEMENT} 
002440 O7 0028FO 4000 9006 
002448 03 0028F8 2000 000} 
AOD 00 THIS COMMAND WILL INSTRUCT FRIEND TO ADD THE 
FOLLOWING CCW(S) TO THE LAST CCW CHAIN 
ENTERED. FRIEND WILL TURN ON THE COMMAND 
CHAIN BIT IN THE PRECEDING CCW. 
EXAMPLE 
CCW (CHAIN BEFORE ADD) 
002440 OL 0028FO 4000 6064 
002448 ZT 002954 2600 9001 
ADD 
READ {COMMAND ADDED) 
DL=192 
60 (START EXECUTION} 
ccw (CHAIN AFTER ADD) 
002440 01 0028FO 6000 0064 
002448 27 002954 6000 0001 
002450 02 002955 2000 00CO 
DEV=XXX DEVICE= THIS COMMAND WILL INSTRUCT FRIEND TO 
INITIALIZE AN ENTRY IN THE DEVICE QUEUE 
TG EXECUTE THE NEXT CCW CHAIN ENTERED. 
XXX IS THE HEXADECIMAL FHYSICAL DEVICE 
ADDRESS. HIGH ORDER ZEROS ARE NOT REQUIRED. 
EXAMPLE 
DEV=192 
DEVICE=185 
DEVeE 7 
RMVEXXX REMOVE= THIS COMMANO IS USED TO REMOVE DEVICES 
FROM THE DEVICE QUEUE. IF A USER IS 
EXECUTING SEVERAL DIFFERENT DEVICES IN 
OVERLAP MODE, ALL THE CCW CHAINS FOR A 
DEVICE CAN BE REMOVED WITH THIS COMMAND. 
HIGH ORDER ZEROS ARE NOT REQUIRED. 
EXAMPLE 
RAV=192 
REMOVE=185 
RMVEE 
TIME DELAY N..eN THIS COMMAND TELLS FRIEND TO SET THE TIME 
GUT COUNTER TO DECIMAL "NeeoN' SECONDS. AN 
FO61-3 FRIENO =—-3-— PROGRAM DESCRIPTION 
OATE O3JAN68 O1APR68 27MAY68 PROGID FRIEND 
EC NO. 413234 422935 422998 PAGE NO. 
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1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2193850 360 SYSTEM PART NO. 2193850 
PAGE NO. 0006 = PAGE NO. 0006A * 
Sneed pik on: oats SDeneR Ri DE CCRAS TION 3 | FOS1-3 FRIEND -3- PROGRAM DESCRIPTION J 
io e S 3 
ERROR MESSAGE IS INDICATED IF FRIEND DOES 5.0 COMMANDS FOR CONTROLLING CCW EXECUTION 
. NOT RECEIVE A DEVICE END FOR A CCW CHAIN e | G - 
© WITHIN A SPECIFIED TIME OUT PERIOD. FRIEND © | PRIMARY ALTERNATE EXPLANATION 3 
INITIALLY SETS THIS TO 5 SECONDS. A USER ; 
es WOULD WANT TO INCREASE IT FOR TAPE REWINDING @ Q co B THIS COMMAND INSTRUCTS FRIEND TO START 3 
8 BEL EBRECES CANE: XEC soa EXECUTION OF THE PRECEDING CCW CHAIN(S). 
tek, 2 THIS IS THE MINIMUM TIME THAT WILE BE WAITED LOCK) 
- FOR. THE TIME WILL BE INCREASED IF SEVERAL . 
& OTHER DEVICES OR RIPPLE/RAMDOM ARE BEING & 8 RESET Te INIT THIS COMMAND INSTRUCTS FRIEND TO RE-INITIA- o 
Ms teen: NEW, F LIZE ITSELF. THE DEVICE QUEUE, CCW AREA, AN 
| EXAMPLE e 0 RST DATA AREA WILL BE ZEROED OUT. 9 
> TIME DELAY 30 SETS TIME DUT COUNTER TO ANOTHER TEST DEVICE ADDRESS WILL BE REQUEST-— 
AT LEAST 30 SECONDS. ED. THE CONSOLE REQUEST BUTTON MUST BE 
‘ ° PRESSED, IF FRIEND IS EXECUTING CCW CHAINS, 2 
SUBST XX%e YYY Sigccs IN ORDER TO TYPE *RESET*. 
(SUBSTITUTE XXX FOR YYY) THIS COMMAND WILL SEARCH ALL CHANNEL 
7 PROGRAMS FOR DEVICE ADDRESS YYY AND ° ° SCOPE scp THIS COMMAND INSTRUCTS FRIEND TO DO A SCOPE ns 
CAN ONLY BE USED IN SINGLE CCW CHAIN MODE. 
. EXAMPLE ° IF *SCOPE* IS SPECIFIED AFTER A TEST 1/0 3 
3 SUBST 1825181 © A PSW RESTART MUST BE PERFORMED TO EXIT ; 
SUBST 137,130 : THE SCOPE LOOP. CONSOLE REQUEST CAN BE USED 
ae NDT 8 
SUB. Shek. SHIT -GRDER 2 ERS aete) stop HALT THIS COMMAND INSTRUCTS FRIEND TO STOP AFTER 
rer RPO: SEE euros ue Gacy enue SRG . DETECTS AN 1/0 ERRORs ERROR MESSAGE 1S PRINT 
AND Canis pas ENTERED FOR DEVICE XXX» ED. IF *STOP' WAS SPECIFIED, "STOPPED ON : 
THE CHANNEL PROGRAM 1S NOT ACTUALLY © 2 ERROR? WILL BE PRINTED AND CONSOLE PROCEED ga 
LIGHT IS TURNED ON. *STOP*® CAN BE ENTERED - 
DUPLICATED. THE POINTER TO THE CCW CHAIN AUNTIE” ONPE CRCD? Te VOLE tO a cioee Gy 
AND OTHER CONDITIONS ARE INSERTED IN THE . 
TABLE ENTRY BEING GENERATED FOR A NEW e {io WILL ALWAYS STOP. Q 
Dea c treet eee ene ie mee : Loop LP THIS COMMAND INSTRUCTS FRIEND TO ASK FOR 
THIS PERMITS THE SAME CHANNEL PROGRAM TO e| oe pee ANY SANE At 1S 10 PEREOSn He Coe 
BE RUN ON SEVERAL DEVICES AT THE SAME TIME. SeeeTEVEo Eon CEH Cee LaRue CAIERER. BE 
e 
a eee e WHEN A CCW CHAIN HAS BEEN EXECUTED THE a 
DEVe191 cS SPECIFIED NUMBER OF TIMES, FRIEND WILL PRINT ” 
COPY 190 (USE THE LAST CCW CHAIN a SuRCEeD CEE Ue WURMED Ome AND 
“ = far chain son sive o}| 9 TYPE GO’ TO CAUSE THE CCW CHAIN ” 
- TO BE REPEATED. 
° oe 
CSW=XXXX THIS COMMAND INSTRUCTS -FRIEND TO GENERATE A 
9° A CSW DEVICE AND CHANNEL STATUS MASK. THE 2 a 
6 BYTE HEXADECIMAL XXXX FIELD INDICATES THOSE = 
BITS THAT THE USER WANTS TO TURN OFF IN THE 
S CSW BEFORE FRIEND CHECKS IT. FRIEND CHECKS a 
@ FOR ANY ATTENTION, UNIT EXCEPTION, UNIT 
CHECK, AND ANY CHANNEL STATUS. AN ERROR 
8 MESSAGE IS PRINTED OUT IF ANY ONE OF THOSE 3 
s BITS ARE ON. A UNIT CHECK ERROR IS NOT 
INDICATED IF THERE ARE NO SENSE BITS {TURNED 
oe | 38 OFF BY SENSE MASK). “y 
‘CSW=" CAN BE ENTERED ANYTIME DURING GENERA= 
. TION OF A CCW CHAIN AND MAY BE SPECIFIED 4 
. © ‘- FOR EACH CCW CHAIN ENTERED. THE DEVICE END = 
BIT CAN NOT BE TURNED OFF. 
g | © BY TURNING OFF THE UNIT CHECK BIT a 
(1eEe CSW=0200),THE USER CAN OBTAIN A 
6 | 0 SCOPE LOGP FOR. RUNNING IN OVERLAP MODE. 
3 | EXAMPLE 
6 CSW=0140 TURNS OFF UNIT EXCEPTION AND o 
FO61-3 SF R 1 END -3= PROGRAM DESCRIPTION FO61-3 FRIEND ~3- PROGRAM DESCRIPTION 
DATE O2JAN68 O1APR68 27MAY6B . PROG.ID FRIEND DATE O3JAN68 OLAPR6S 27MAY6S PROG. ID FRIEND 
EC NO. 413234 422935 422998 PAGE NO. 0006 EC NO. «=-S1323400 422935 822998 epee NUS 00 ME: re 
i. o G6 i we 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2193850 
as PAGE NO. 0007 
¢ F061-3 FRIEND ~-3- PROGRAM DESCRIPTION 
INCORRECT LENGTH. 
© SNS=XXXX THIS COMMAND INSTRUCTS FRIEND TO GENERATE A 
SENSE BYTE STATUS MASK. THE 2 BYTE HEXA~ 
= DECIMAL *XXXx* FIELD INDICATES THOSE BITS 
G THAT THE USER WANTS 7O IGNORE IN THE FIRST 
- 2 BYTES OF SENSE. NO ERROR MESSAGE IS PRINT 
ED IF THE SENSE IS ZERG AFTER THE MASKED 
c BITS ARE TURNED OFF. 
- 'SNS=* CAN BE ENTERED ANYTIME DURING GENERA— 
e TION OF A CCW CHAIN AND MAY BE SPECIFIED 
FOR EACH CCW CHAIN ENTERED. 
G EXAMPLE 
SNS=0800 TURN OFF DATA CHECK BIT. 
é 
WAIT NeoeN SEE SECTION 3.0 CCW CHAIN SEQUENCING 
AND DELAY FOR AN EXPLANATION ON 
G HOW TO DELAY BETWEEN CCW CHAINS. 
© 
C 
© 
ey 
Cy 
€: 
c 
&, 
F061-3 FRIEND -3- PROGRAM DESCRIPTION 
DATE O3JAN68 O1APR68 27MAY68 PROG.ID FRIEND 
EC NO. 413234 422935 422998 PAGE NO. 0007 
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FO061-3 


FRIEND -3- 


6- CHANNEL COMMANDS 


PRIMARY 


NO OF 
SENSE 
TEST 14/0 


TIC *-NNN 
TIC *+NNN 


HEX HH..oHH 


F061-3 


DATE O3JAN68 
413234 


EC NO. 


FRIEND +3- 


ALTERNATE 


OP 
SHS 
Tie 


TIC -NNN 
TIC +NNN 
TIC 


XH. oe HH 


O1APR6S 
#22935 


PROGRAM DESCRIPTION 


COCE EXPLANATION 
(HEXADECIMAL) 

03 NO-OPERAT LOM 

04 SENSE 1/0 €12 SYTES) 

co TEST 1/0 CPU INSTRUCTIGN 


FRIEND WILL REPEATEDLY EXECUTE 
THE TEST 1/0 INSTRUCTION AND 
TYPE OUT THE RESULTS OF THE 
INSTRUCTION I.£. CONDITION 
CODE, CSW, AND SENSE. 


08 TRANSFER IN CHANNEL 
*NNN® 1S THE DECIMAL NUMBER DF 
BYTES FOR THE CHANNEL TO TRANS 
FER 70 . THE * OR + IS NOT 
NECESSARY AND IF ONLY *TIC® IS 
USED FRIEND WILL ASSUME +8. 


EXAMPLE 
TIC =*-8 (TRANSFER TO PRECE 
DING CCH) 
Tic 8 (TRANSFER TO FOL- 
LOWING CCW) 
TIC 16 (TRANSFER TO PRE~- 


CEDING SECOND CCW 


-— THIS INSTRUCTION ALLOWS AN 
ABSOLUTE ACTUAL CCW TO BE EN- 
TERED INTO CCW CHAIN. HH...HH 
IS 16 HEXADECIMAL CHARACTERS. 
THESE WILL BE PACKED INTO AN 
8 BYTE CCW AND INSERTED IN THE 
CCW CHAIN. THE DATA ADDRESS IN 
THE CCW WILL BE CHANGED TO 
POINT TO THE NEXT AVAILABLE 
DATA AREA IN FRIEND. 8LANKS 
MAY BE USED TO SEPARATE FIELDS 
EXAMPLE 

HEX OB 000000 6000 0001 
X 1B 000000 6000 000} 


PROGRAM DESCRIPTION 


2 THAY68 
£22998 


PART NO. 
PAGE NO. 


2193850 
OOO7TA ” 
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F061-3 


CMD HH 


F061-3 


DATE 
EC NO. 


FRIEND 


FRIEND 


O3JANGS 
413234 


-3- 


-3~- 


OLAPRES 
422935 


“PROGRAM DESCRIPTION 


HH 


PROGRAM DESCRIPTION 


27MAY68 
422998 


PART NO. 
PAGE NOW 


2193850 
000s 


THIS COMMAND WILL CAUSE FRIEND 
TO GENERATE A CCW WITH HEX HH 
AS THE COMMAND CODE. IF BITS 
6 + 7 OF THE COMMAND ARE 01 OR 
11-THEN FRIEND WILL ASK FOR 
DATA.THE CCW COUNT IS TAKEN 
FROM THE AMOUNT OF DATA 
ENTERED. FOR CONTROL CCWS THAT 
DO NOT USE DATA ENTER *XFF* 
WHEN FRIEND ASK FOR DATA=. 
IF BITS ARE 10 OR O00, THEN 
FRIEND WILL ASK FOR DATA 
LENGTH (DL=)- 
ANY ADDITIONAL MODIFIERS 
CAN BE USED. 
EXAMPLE 
CMD Cl (WRITE ) 
DATA=X010203 
CMD 27 (CONTROL) 
DATA=XFF 
CMO C2 INTO $A 
OL=3 
cCw (DISPLAY CCW CHAIN) 
002770 C1 002C20 6000 0003 
002778 27 002C23 6000 0001 
002780 C2 002C24 6000 0003 


(READ) 


PROG.ID 
PAGE NO. 


FRIEND 
0008 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2193850 
PAGE NO. OOO8A 
£061-3 FRIEND -3- PROGRAM DESCRIPTION 
FILE/ORUM CCW COMMANDS 
PRIMARY ALTERNATE CODE EXPLANATION 
(HE XADEC IMAL) 
SEEK SK 07 CONTROL SEEK 
(FRIEND WILL ASK FOR ARGUMENTS 
RECALIBRATE RECAL 13 RECALIBRATE 
SET FILE MASK SFA iF SET FILE MASK 
FILE ™K (FRIEND WILL ASK FOR MASK BYTE 
SET MK EOB WILL DEFAULT TO HEX CQ) 
4K 
SEEK CYL SK CYL 0B SEEK CYLINDER 
SK CC 
SEEK HD SK HD 18 SEEK HEAD 
SK HH 
RESTORE RSTR 17 RESTORE 2321 STRIP 
RELEASE REL 94 RELEASE 
RESERVE RS¥ BS RESERVE 
SPACE COUNT SP CNT OF SPACE COUNT (SPACE RECORD) 
NOTE IN THE FOLLOWING SEARCH COMMAND, *SEARCH*, *SRCH*s*SCH*»*S* CAN BE 
USED FOR SEARCH. 
SEARCH HA EQ SRCH EQ HA 39 SEARCH HOME ADDRESS EQUAL 
SCH HA 
SEARCH ID £Q SRCH EQ ID 31 SEARCH IDENTIFIER EQUAL 
SCH 10 
SCH =1D 
SEARCH ID HI SRCH HI 1D 51 SEARCH IDENTIFIER HIGH 
SCH 10 HI 
SEARCH ID EQ HE SRCH EQ HI ID 71 SEARCH IDENTIFIER EQUAL 
SCH HI €Q ID OR HIGH 
SEARCH KEY EQ SRCH EO K 29 SEARCH KEY EQUAL 
SCH K EQ 
SCH K 
SEARCH KEY HI SRCH HI K 49 SEARCH KEY HIGH 
SCH K HI 
SEARCH KEY EQ HI SRCH EQ HI K 69 SEARCH KEY EQUAL OR HIGH 
SCH HI EQ K 
SEARCH KD EG SRCH EQ OT 20 SEARCH KEY AND DATA EQUAL 
SCH OT (OPTIONAL FEATURE) 
SEARCH KD HI SRCH HI OT 4D SEARCH KEY AND DATA HIGH 
(OPTIONAL FEATURE) 
SEARCH KD EQ HJ SRCH EQ HI DT 60 SEARCH KEY AND DATA EQUAL OR 
SCH HI EQ DT HIGH {OPTIONAL FEATURE) 
M/T INDICATES MULTITRACK, ENTER WITH AND PRECEDING A READ OR SEARCH. 
EXAMPLE M/T SEARCH ID OR M/T RD CNT 
READ HA RD HA 1A READ HOME ADDRESS 
RH 
F061-3 FRIEND ~-3- PROGRAM DESCRIPTION 
DATE O3JAN68 OLAPR6B8 27HAY6S : PROG.IO FRIEND 
EC NO. 413234 422935 422998 PAGE NO. 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2193850 
PAGE NO, 0069 
F061-3 FRIEND -3-+ PROGRAM DESCRIPTION 
READ COUNT RO CNT 12 READ COUNT 
RC 
READ RO RD RO 16 READ RECORD ZERO 
RRO 
READ DATA RD OT 06 READ DATA FIELD 
RD D 
READ KEY DATA RD KDT OE READ KEY DATA 
R KD 
READ COUNT KEY RD CKD 1E READ COUNT KEY DaTa 
DATA R CKD 
READ IPL RD IPL 02 READ IPL CINITIAL PROGRAM LOAD 
READ,.RD 
WRITE HA WRT HA 19 WRITE HOME ADDRESS 
WR HA (REQUIRES SET FILE MASK) 
W HA 
WRITE RO WRT RO 15 WRITE RECORD ZERO . 
WR RO (REQUIRES SET FILE MASK} 
WRITE COUNT KEY WRT CKD 1D WRITE COUNT KEY DATA 
DATA WR CKD 
Ww CKD 
WRITE SPECIAL WR SP CKD 01 WRITE SPECIAL COUNT KEY DATA 
CGUNT KEY (OPTIONAL FEATURE) 
DATA 
WRITE KEY DATA WRT KD ob WRITE KEY DATA 
WR KD 
Ww KB 
WRITE DATA WRT OT 05 WRITE DATA 
WR D 
WoO 
ERASE RS ll ERASE (WR CKD WITHOUT ADRS 
MARK) 
2314 MULTIPLEX STORAGE FEATURE COMMANDS 
INIT BUF INIT BF —3 INITIATE MULTIPLEX MODE 
FRIEND WILL REQUEST CONTROL 
i RECORD. 
RESET BUF RST BF C3 RESET BUFFER TO BASIC MODE 
READ BUF RD BUF E2 READ BUFFER 
R BF 
WRITE BUF WRT BUF El WRITE BUFFER (LOAD BUFFER) 
WR BF 
**NOTE**® RESET BUF 15 AN IMMEDIATE COMMAND AND SHOULD BE FOLLOWED By A NOP , 
ALSO REPEATED START 1/O0*S WILL GIVE COMMAND REJECT AS IT 
1S ONLY ACCEPTED IF CONTROL UNIT IS _ IN BUFFER MODE. 
F061-3 FRIEND -3- PROGRAM DESCRIPTION 
DATE 03 JAN68 OLAPR6B 27MAY6S PROG.ID FRIEND 
EC NO. 413234 422935 £22998 PAGE NO. 0009 
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ee 


ot en nee 


sd 
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IBM MAINTENANCE DIAGNOSTIC PR 


F061-3 FRIEND -3- 


TAPE CCW COMMANDS 


THE TAPE CONTROL COMMANDS ARE IMM 
THEREFORE FRIEND WELL ADD A tROops 
AND THE NEXT CCW ENTERED, IF THERE 


REWIND RHD 
REW 
UNLOAD RUN 
ERG 
WIM 
BKSP BSR 
BK 
BSF 
FSR 
FSF 
READ RD 
R 
READ BACKWARDS RD BCK 
RD BK 
RB 
WRITE WRT 
WR 
Ww 
MODE SET SET MODE 


F061-3 FRIEND -3-- 
OATE O3JAN68 O1APR68 
EC NO. 413234 422935 


OGRAM FOR THE 360 SYSTEM 
PROGRAM DESCRIPTION 


PROGRAM DESCRIPTION 


27MAYOS 
422998 


07 


OF 
17 
LF 


27 


2F 
37 
3F 


02 


oc 


O01 


XX 


PART NO, 
PAGE NO. 


EDIATE (CONDITION CODE 1 ON SiO). 
CCH AFTER THE Tape CONTROL 
iS ONE, WILL OVERLAY THE "NDP *, 


REWIND 


REWIND AND UNLOAD 
ERASE RECORD GaP 
WRITE TAPE mark 
BACKSPACE RECORD 


BACKSPACE FILE 
FORWARD SPACE RECORD 
FORWARD SPACE FILE 
READ RECORD 


READ BACKWARDS 


WRITE A RECORD 


MODE SET 

FRIEND WILL ASK FOR THE 2 HEXA 
DECIMAL CHARACTERS (1 BYTE) To 
USED FOR THE MODE SET COMMAND. 


PROG.ID 
PAGE NO, 


2193850 
O009A 


FRIEND 


Deen ie 
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id 
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PAGE NO. 0010 - PAGE NO. 0010A 3 
F061-3 FRIEND <=3= PROGRAM DESCRIPTION , FO061-3 FRIEND -3= PROGRAM DESCRIPTION ; 
2 3 
TELEPROCESSING, PRINTERS, CARD READERS, CARD PUNCHES, TYPEWRITERS, ETC; 7e INFORMATION THAT FRIEND WILL REQUEST 
Oo 3 * 
se REQUEST CODE EXPLANATION = 
ENABLE NBL 27 T/P ENABLE CONTROL 
6 38 CPU MODEL Xx= FRIEND IS ASKING FOR THE MODEL OF CPU ON “— 
DISABLE DSSE 2F T/P DISABLE CONTROL WHICH 17 IS RUNNING. ENTER IN THE 2 DIGIT : 
MODEL TYPE--25,5 309 405 50- 65¢ OR 75. 
WRAP WRP 05 T/P WRAP 6 Oo £XAMPLE-— + 
CPU MODEL xXx=50 = 
INHIBIT INH OA T/P INHIBIT 
GO 2 DEV=DEVICE ADDRESS xxx= (FIRST TIME ONLY) % 
READ RD 02 READ = DEV= (ALL OTHER TIMES) , 
R FRIEND IS ASKING FOR THE HEXADECIMAL ADDRESS 
RD OC 02 READ DATA CHAIN ar) OF THE DEVICE TO BE USED. THIS IS THE DEVIC * 
WHICH WILL EXECUTE THE CCW CHAIN THAT IS TO “ 
READ INQUIRY RD ENO OA READ INQUIRY (1050 READ) BE ENTERED. des eas 
HIGH ORDER ZEROS ARE NOT NECESSARY ‘ 
WRITE WRT 01 WRITE o 9 EXAMPLE-—— 5 
WR (WILL GIVE A SPACE SUPPRESS DEV=DEVICE ADDRESS XXX=190 
wW AND REPEATED OPERATIONS MAY ©. 38 DEV=281 5 
DESTROY 1403N1 RIBBONS.) DEV=E 
WR DC 01 WRITE DATA CHAIN 
e ! 3 CYts FRIEND IS REQUESTING WHICH CYLINDER IT IS TO 4 
READ CARD RD CD 02 READ A CARD ! SEEK. ENTER THE DECIMAL CYLINDER - 
NUMBER. HIGH ORDER ZERDS ARE NOT REQUIRED. 
PRINT PRNT as PRINT WITH 1 SPACE oe FILE/DRUM RANGE (DECIMAL) “, 
PRT THIS IS AN EBCDIC PRINT AND 6.6 2312 0-202 (255=SEEK INCOMPLETE) ci 
DOES NOT UNPACK THE BYTES. 2314 0-202 (255=SEEK INCOMPLETE) 
"DUMP ...' IS THE INSTRUCTION 2 95 2302 0-250 (251=REZERO) 
TO USE TO DISPLAY DATA. : ‘ 2303 0-79 
2301 0 . 
TYPE TYP 90 TYPE WITH CARRIAGE RETURN oo EXAMPLE - 7 
7 CYL=5 
PUNCH PNCH 01 2540 PNCH,FEED,SELECT STACKER CYL=198 
PCH Gc 8 CYL={£0B) (FRIEND WILL ASSUME 0) cS 
PUNCH 42 PNCH42 C1 1442 PUNCH,EJECTsSTACKER 2 | HD= ERIEMD IS BEQUES We Tee UEAD 10 ee USED a 
~ | * we 
PUNCH BINARY PNCH BNR 21 2540 PUNCH BINARY, FEED, es ® ZEROS ARE NOT REQUIRED. s 
STACKER 0 “ Piero nance (DECIMAL} 
PUNCH 42 BINARY PNCH 42 BNR 31 1442 PUNCH BINARY,EJECT, STACK = i s e218 ie . 
: i 230. : 
a) 2303 0-9 3 
4 4 ’ : 
CCW FLAG BITS ei 9 2301 0-399 : 
; EXAMPL 
ENTER THESE MODIFIERS AFTER THE COMMAND. 6 HD=3 a 
HD=16 
PRIMARY ALTERNATE CODE EXPLANATION HD=(E0B) {FRIEND WILL ASSUME 0) 
¢ 3 
SILI SL 20 SUPPRESS INCORRECT LENGTH io BBCCHH= FRIEND 1S REQUESTING THE 2321 SEEK ARGUMENT 
INDICATION ° OR THE SEEK ARGUMENT FOR A FILE WHICH IT 
@ia CAN NOT DETERMINE ITS TYPE. 3. 
SKIP SKP 10 SUPPRESS DATA TRANSFER INTO ¥ ENTER EXACTLY 12 HEXADECIMAL CHARACTERS (6 
CORE BYTES) FOR THE CELL, SUBCELL, STRIP, HEAD 
eis POSITION, AND HEAD NUMBER. 4 
PCI PC 08 PROGRAM CONTROL INTERRUPT BYTE FUNCTION RANGE {HEXADECIMAL) 
oc 80 DATA CHAIN 1 CELL 00-09 
Cc SG 2 SUBCELL 00-13 
LENGTH -- FRIEND WILL REQUEST KEY LENGTH 3 STRIP 00~09 
AND DATA FIELD LENGTHS FOR THE Oo 0 4 HEAD POSITION 00-04 
FILE COUNT FIELDS INSTEAD OF " 7 eecpeuk HEAD NUMBER 00-13 
USING THE AMOUNT OF DATA EN- 
TERED FROM *KEY="* AND *DATA=?, es a BBCCHH= 0000 1206 0003 (CAN USE SPACES TO 
wv eB OELIMITATE) 
&BBCCHH= 0004 0801 020C 
: So 9 
F061-3 FRIENO ~3= PROGRAM DESCRIPTION F061-3 FRIEND ~3= PROGRAM DESCRIPTION 
DATE O3JAN68 O1APR68 27MAY68 PROG.ID FRIEND © My DATE O3JAN68 OLAPR68 27HAYES PROGID FRIEND 
EC NOs 413234 422935 422998 PAGE NO. 0010 EC NO. 413234 422935 422998 PAGE NO. ret ge 3 
« © o hee 


IBF MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 


FO6I-3 FRET END -3- 
RCD NOe= 
KL= 
DL= 
DATA= 
KEY= 
F061=3 FRIEND ~36 
DATE JVIJANESB DIAPROE 
EC NO. = 413234 = 4229.35 


2TMAYOB 
422998 


360 SYSTER PART NO. 
PAGE NO. 


PROGRAM DESCRIPTION 


FRIEND IS REQUESTING THE RECORD NUMBER TO BE 
USED. ENTER THE DECIMAL RECORD NUMBER TO BE 
USED IN THE FILE IDENTIFIER FIELD, HIGH 
ORDER ZEROS ARE NOT REQUIRED. RANGE OF THE 
RECORD NUMBER IS DECIMAL O TO 255. 

EXAMPLE 
RCD NO.=3 
RCD NO.=010 
ROD NO.=(EOB} {FRIEND WILL ASSUME 9} 

FRIEND IS REQUESTING THE KEY LENGTH TO BE 

USED. ENTER THE DECIMAL KEY LENGTH. HIGH 

HIGH ORDER ZEROS ARE NOT REQUIRED. RANGE 

OF THE KEY LENGTH IS DECIMAL 0 TO 255, 

EXAMPLE 
KL=4 
KL=10 
KL=(EOB)} {FRIEND WILL ASSUME 4) 

FRIEND IS REQUESTING THE DATA LENGTH TO BE 

USED. ENTER THE DECIMAL DATA FIELD LENGTH. 

HIGH ORDER ZEROS ARE NOT REQUIRED. RANGE OF 

THE DATA LENGTH IS 0 TO 32767- 

EXAMPLE 
DL=80 
DL=1000 
DL=(EOB) CFRIEND WILL ASSUME 0} 

FRIEND IS REQUESTING THE DATA FOR THE DATA 

FIELD. ENTER THE DATA IN EITHER OF THE 

FOLLOWING FORMATS, 

Nee eNXHHH.eeHHH OR Now sNCAAA..sAA 
FOR REPEATING THE DATA PORTION. 
*NoweN? 1S A DECIMAL DUPLICATION FACTOR 
*HHeeeHH' IS HEXADECIMAL DATA. TwO 
CHARACTERS DETERMINE ONE BYTE OF 
DATA. 
SAAsseAA' IS EBCDIC CHARACTERS, CNE 
CHARACTER PER BYTE. FRIEND WILL 
NOT CONVERT ANY LOWER CASE EBCD] 
CHARACTERS IN THIS FIELD TO UPPE 
CASE. 
*X* IS USED TO INDICATE THAT THE FOLLOWING 
DATA IS HEXADECIMAL. 
*C* IS USED TO INDICATE THAT THE FOLLOWING 
DATA IS EBCDIC CHARACTERS, 


EXAHPLE 
DATA=100XFF = (GENERATES 100 BYTES OF 
HEX *FFS) 
DATA=1OCOXFOOF {GENERATES 2000 BYTES DF 
FOOFFOOF...FOOF) 


DATA=B0C 1 {GENERATES 80 BYTES OF 

EBCDIC 1#S) 

DATA=)2C0123456789 (GENERATES i20 BYTES OF 
EBCOIC 61234567890123 
000189) ~ 

(FRIEND WILL ASSUME NO DATA 

FIELD} 


DATA=(E0B} 


FRIEND tS REQUESTING THE DATA FOR THE KEY 
FIELD. ENTER THE DATA AS SHOWN IN TRE FORMA 
FOR 'OATA=". THE LENGTH OF THE KEY SHOULD 
BE 255 BYTES OR LESS, 

EXAMPLE 

KEY=4X(1 {GENERATES KEY FIELD OF 

HEX LILIIEL) 
KEVY=XLEiLLILL? (GENERATES KEY FIELD OF 


PROGRAH DESCRIPTION 


PROGID 
PAGE NO. 


£393850 
O01] 


FRIEND 
9011 


oe 
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IBB MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 


FO061=3 FR EEN DD -3e 
MASKe 
AGBDE CMph= 


NUMBER BOF TIMES= 


MLCCCBBCCHHROGS= 
FO61~-3 FR EEN DO +3 
DATE O3 SAN68 DLAPRESB 
EC NO. 413234 422935 


360 SYSTEM 
PROGRAM DESCRIPTION 
HEX 12121222) 
AEY=CABCD {GENERATES EBCDIC KEY OF 
ABCD) 
KEY=(£08) (FRIEND NOT GENERATE A KEY 
FIELD} 


FRIEND 1S ASKING FOR THE FILE MASK TO BE USE 
FOR THE SET FILE MASK CCW. ENTER 2 HEXA}] 
GECIMAL CHARACTERS FOR THE 1 BYTE TO BE 

USED AS THE FILE MASK. 


EXAMPLE 
MASK=CO 
MASK=(E0B} (FRIEND WILL ASSUME A MASK 
OF HEX 'CO#} 
AASK=18 


FRIEND IS ASKING FOR THE MODE SET CCH COMMAN 
CODE TO BE USED. ENTER 2 HEXADECIMAL 
CHARACTERS FOR THE ACTUAL } BYTE SET MODE 
COMMAND. 

EXAMPLE 
£XAMPLE 

AODE CMD=93 (800 BPI, OUD PARITY, CON= 
VERTER ON»XLATOR OFF) 
(BPI, ODD PARITY, CON- 
VERTER OFF, XLATOR OFF) 
(FRIEND WILL ASSUME HEX 
*934) 


MODE CMD=B3 


MODE CMD=(EGB) 


FRIEND 1S ASKING FOR THE NUMBER OF TIMES THE 
USER WANTS TO EXECUTE THIS CCH CHAIN, ENTER 
A DECIMAL NUMBER FOR THE DESIRED LIMIT. 
RANGE IS | 10 32767 
EXAMPLE 

NUMBER OF TIMES=1000 


‘HIS iS THE REQUEST FoR THE BUFFER CONTROL 
RECORO. THIS IS THE DATA RECORD TRANSFERRED 
7O THE 2314 ON AN INITIATE BUFFER COMMAND, 
ENTER 30 HEXADECIMAL CHARACTERS FOR THE 
15 BYTE RECORD. 
M=MODE BYTE (81 OR 01,82 NEEDS WR BUF) 
L=LENGTH BYTE (FIXED AT 6D) 
CCC=COMMAND 1} (07,323,060) 
COMMAND 2 (315295A9,69,E9) 
COMMAND 3 {05935,0D,3D,06yGE,1A,16) 
SBSSCCHH=SEEK ARGUMENT {HEX) 
R=RECORD NUMBER (HEX) 
OD=DATA LENGTH {HEX) 
S=SEARCH KEY LENGTH 
EXAMPLE 
INIT BUF 
MLCCCBBCCHHRDDS=8 16007 3135000000 30001 
01005000 


{HEX) 


ARITE BUF 
DATA=40X FOOF 


PROGRAN DESCRIPTION 


27KAY63 
422998 


PART NO. 2193850 

PAGE NO. OO11A 
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PROG.ID FRIEND 
PAGE NG. 0011A 


DATE 
FC NO. 413234 422935 422998 


1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 


FOQ61~3 FRIEND -3- PROGRAM DESCRIPTION 


USER AND STATUS MESSAGES 


FRI EN D -3- DESCRIPTION IN 2841 VOL. AG2 OR 2314 vVCL. SOL 
SWARNING? WRITE COMMANDS MAY DESTROY DATA 
ON & CUSTOMER PACK/CELL OR CE TRACKS. 


INTERPRETIVE PROGRAM TG XEQ CCW COMMANDS 
THAT YOU ENTER FOR ANY DEVICE(S). 


AFTER INSTRUCTIONS ARE TYPED,ENTER EACH COMMAND 
WHEN PROCEFD LIGHT TURNS ON. 


TERMINATE EACH ENTRY WITH AN ALTERNATE CODE 5 (E0B). 


AFTER CCW CHAIN HAS BEEN ENTERED, TYPE GO- 
TO ENTER NEXT CCW CHAIN,PRESS REQUEST, TYPE RESET. 


THE ABOVE STATEMENTS 4RE THE INTRODUCTORY AND OPERATIONAL MESSAGES 
PRINTED OUT BY FRIEND. THESE ARE ONLY PRINTED ONCE, IMMEDIATELY 
AFTER FRIEND IS LOADED. 


A &SW RESTART CAN BE USED AFTER THE FIRST LINE IS TYPED 
TO SKIP THE REST OF THE PRINT OUTS. 


ENTER CCW LIST IN ENGLISH 


THIS MESSAGE PRINTS OUT INITIALLY AND AFTER 'DEV=" HAS BEEN REQUESTED 
AFTER THE USER HAS ENTERED 'RESET*. iT SERVES AS A REMINDER FOR THE 
USER TG TYPE IN THE CCW COMMANDS IN ENGLISH LANGUAGE. 


SET FILE MK INSERTED 


THIS MESSAGE PRINTS OUT TO INFORM THE USER THAT FRIEND INSERTED A 
‘SET FILE MASK* CCW. THE COMMAND WAS INSERTED PRECEDING THE LAST 
COMMAND ENTERED. THE CCW CHAIN BEING GENERATED WILL REQUIRE A SET 
FILE MASK IF WRITE HA AND WRITE RECORD ZERO CCW COMMANDS ARE USED- 
IF THE USER FORGETS TO SPECIFY ONE, FRIEND WILL INSERT IT. 


FIC *-8 INSERTED 


THIS MESSAGE PRINTS GUT TO INFORM THE USER THAT FRIEND INSERTED A 
‘TIC *-8" CCW. THE "TIC® CCW WAS INSERTED PRICEDING THE LAST 
COMMAND ENTERED. 

THE CCW CHAIN BEING GENERATED WILL REQUIRE A *TIC® CCW IF A *SEARCH? 
CCW WAS USED. IF THE USER FORGETS TO SPECIFY THE *TIC'y FRIEND WIIL 
INSERT ONE. 


LOGP IS FINISHED ON UNIT XXXX 


THIS MESSAGE WILL REPEATEDLY PRINT OUT TO INDICATE THE STATUS UF THE 
‘TEST 1/G'. CONDITION CODE 'O' INDICATES THAT THE DEVICE, WHOSE 
ADDRESS 1S *XXXX', IS READY AND AVAILABLE. CONDITION CODE *2* 
INDICATES THAT THE CHANNEL GR SU3CHANNEL IS BUSY FOR WHICH THE 
GEVICE 1S ATTACHED. CONDITION CODE '3* INDICATES THAT THE ADDRESS 
WAS NOT RECOGNIZED 8Y A CHANNEL OK ANY GEVICE ON THE CHANNEL. 

PRESS REQUEST AND TYPE *RESET* TO ENTER COMMANDS. IF *SCOPE* IS 
ENTERED, FRIEND WILL REQUIRE A PSW RESTART TO EXIT FROM SCOPE LOUP. 


COND CODE= 1 GN UNIT XXXX 
CSW YY YY¥ aoe YY YY 
SNS 22 ZZ oo» Zi 22 


¥ 361-3 FRIEND <-3- PROGRAM DESCRIPTION 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NU. 2193859 


PAGE NO. D01ZA 


FO6I<-3 FR IFN OB -3- PROGRAM DESCRIPTION 


THIS MESSAGE WILL REPEATEDLY PRINT OUT TO INDICATE THE STATUS GF 
THE "TEST 1/0'. CONDITION CODE '1' INDICATES THAT THE CSW WAS 
STORED. THE CSW AND SENSE BYTES ARE TYPED OUT FO FURTHER CLARIFY 
THE ERROR CONDITION. 

EXPLANATION OF ERROR MESSAGES PRINTED OUT BY FRIEND 


=SYNTAX ERROR 


FRIEND WAS UNABLE TO DETERMINE THE MEANING OF THE INPUT STATEMENT. 
THE STATEMENT OR INFORMATION WAS INCORRECTLY SPELLED, INVALID 
CHARACTERS, WRONG NUMBER OF CHARACTERS ENTERED (HEX}, UNDEFINED CCW, 
UNKNOWN VERB AND ETC. 

ERIEND REQUIRES THAT THE ENTIRE CCW COMMAND BE REENTERED. RY A 
DIFFERENT SPELLING OF CCW COMHAND. 


=SYNTAX ERRORS ON INPUT 


FRIEND DETECTS AN ERROR ON THE *DATA=*, *KEY=' OR 'OBCCHHT= REQUESTED 
INFORMATIC:; THE '‘8BCCHH=* HAS AN INCORRECT NUMBER OF CRARACTERS. 
IT REQUIRES 12 HEXADECIMAL CHARACTERS. THERE IS A POSSIBLE ERROR 
IN THE DATA FIELD FORMAT~ 
-NO X OR C TO INDICATE DATA TYPE CODE 
“NO DATA AFTER THE TYPE CODE. 
DATA MUST BE ENTERED IN EITHER OF THE FOLLOWING FORMS~ Noe eNXtits oot 
OR NaeeNCAAc ec AA 
REENTER THE REQUESTED INFORMATION. 


SUNDEFINED SYMBOL(S) 


FRIEND HAS DETECTED THE USE OF A SYMBOL THAT WAS NOT PREVIOUSLY 
DEFINED. THE USER CAN NOT 'COMPARE' OR 'DUMP® FROM A SYMBOLIC 3/0 
AREA UNLESS IT HAS ALREADY BEEN DEFINED BY AN *# INTO! OR "FROM! 
COMMAND MODIFIER. THE COMPARE OR DUMP WAS IGNORED. 


¥DEVICE QUEUE FULL, LAST CMD IGNORED 


FRIEND WILL ALLOW ONLY 20 DEVICES TO BE ENTERED INTO THE DEVICE 
QUEUE AT ANY ONE TIME. IF THE USER TRIES TO PUT IN ANOTHER ( *DEV=* 
WITHOUT A PREVIOUS *RESET'), THIS ERROR MESSAGE IS PRINTED. THE 
REQUEST FOR AN ADDITIONAL DEVICE IS IGNORED. f0 ENTER ANYMORE 
DEVICES THE USER MUST ENTER ‘RESET'.} 


*SYMBOL TABLE FULL, ‘AST CMD IGNORED 


FRIEND WILL ALLOK ONLY 26 SYMBOLIC CHARACTERS TO BE USED AT ANY ONE 
TIME. IF THE USER TRIES TO USE A 27-THsy THIS ERROR MESSAGE 15 
PRINTED. THE COMMAND USING THIS SYMBOLIC AREA tS IGNORED. 79 ENTER 
"RESET? TO RESET THE SYMBOL TABLE. 


SKREYWORD MISMATCH ON INPUT~XXXo00oXXX 


THE USER IS READING THE CCW COMMANDS FROM CARD OR TAPE, THE RECORD 
READ MUST ALSO CONTAIN THE ENFORMATION THAT FRIEND WOULD NORMALLY 
REQUEST. THE REQUESTEC INFORMATION MUST BE iN THE CORRECT SEQUENCE 
AND BE AN EXACT OUPLICATE OF THE REQUEST TYPEGUT, IF FRIEND IS 
UNABLE TO MAKE A MATCH OF THE PARAMETER ON THE INPUT RECORD WITH 
WHAT IT 13 LOOKING FOR (*XXXeeeXXX')y THIS ERROR MESSAGE RESULTS; 
THE USER SHOULD VERIFY THAT THE LAST RECORD TYPED OUT CONTAINS 

THE PARAMETER TYFED OUT IN ERROR MESSAGE> THE USER WILL HAVE 

TO ENTER # START ROR_gXXX* AGAIN AFTER ENTERING *RESET®. 


eUNIT=0190 - 1/0 INTRPT,UNIT CHECK 

CSW 50 CO24EO CE 0O 0000 . 

SN3 106 00 20 C8 00 00 GO 00 OO 00 00 00 
LGQP O6662 


FOST-3 FRIEND =3- PROGRAM DESCRIPTION 


O3JANGE OLAPRGE 27MAY68 PROG.ID FRIEND 


NO. 413234 422935 422998 PAGE NOs OOLZA 
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TBP MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 260 SYSTEM 


F061-~3 FRIEND =3-- PROGRAM DESCRIPTION 


THIS ERROR MESSAGE WILL RESULT IF FRIEND RECEIVES AN 1/0 INTERRUPT 
AND UNIT CHECK IS ON IN THE CSW. FRIEND WILL PRINT GUT THE DEVICE 
ADDRESS THAT GAVE THE UNIT CHECK, ACTUAL CSW, AND THE SENSE BYTES IN 
HEXADECIMAL RECFIVED FROM THE DEVICE: 


*UNIT=EXX¥X — INCORRECT CSH OR SNS 
CSW YY eee YY 

SNS 22 evo ZZ 

LOOP NNNN 


THIS ERROR MESSAGE HILL RESULT IF ANY UNUSUAL STATUS OR SENSE 6I7S 
ARE DETECTED. THIS INCLUDES ATTENTIONe UNIT EXCEPTION, AND ANY 
CHANNEL STATUS IN THE CSW AND ANY SENSE BITS. UNIT CHECK WILL RESULT 
IN THE PRECEDING ERROR MESSAGE. 


*UNIT= XXXX = START 1/0 NOT ACCEPTED 
CSW YY cee YY 

SNS 22 coe 22 

LOOP NNNN 


THIS ERROR MESSAGE WILL RESULT IF THE START 1/0 INSTRUCTION IS NOT 
ACCEPTED. IF CONDITIGN CODE 2 OR 3 IS DETECTED ON THE SIO, THEN THE 
ERROR MESSAGE IS PRINTED. IEF CONDITION CODE 1 AND CSW OEVICE STATUS 
IS NOT CONTROL UNIT BUSY GR DEVICE BUSY» THEN THE ERROR MESSAGE IS 

. PRINTED. 


THE USER SHDULD CHECK THAT THE DEVICE IS READY AND ON-LINE. 


*UNIT= XXXX DATA COMPARE ERROR 
BYTE NOJ=AAAA $X=BB8 S$Y=CO 


° (FOR EACH SYTE THAT FAILED TO COMPARF) 
LOOP NNNN 


THIS ERROR MESSAGE WILL RESULT IF THE USER HAS SPECIFIED THAT DATA 1S 

TO BE COMPARED AT EACH COMPLETION OF THE CCW CHAIN AND THE TWO AREAS 

COMPARED WERE NOT EQUAL. 

*XXXX* IS THE HEXADECIMAL DEVICE ADDRESS 

7NNNN? IS THE LOOP NUMBER THAT FAILED. 

7AAAA® IS THE RELATIVE BYTE NUMBER OF THE TWO AREAS COMPARED (FIRST 
BYTE=1). 

aX? REPRESENTS THE FIRST AREA AND WILL BE A SYMBOLIC CHARACTER IF 
SYMBOLIC I/G AREAS WERE USED. IF ABSOLUTE COMPARE ADDRESSES 
WERE USED THEN *X* =2 AND *Y!* = 2, 

sye REPRESENTS THE SECOND AREA. 

BBE REPRESENTS THE HEXADECIMAL SYTE IN THE FIRST AREA. 

"co! REPRESENTS THE HEXADECIMAL BYTE IN THE SECOND AREA. 


*UNIT= XXXX - NU DEY END OR CUE I/U INTRPT 


THIS MESSAGE WILL BE PRINTED OUT 1F FRIEND DOES NOT RECEIVE A DEVICE 
END OX CONTROL UNIT END (CUE) WITHIN SEVERAL SECONDS (5-10) AFTER 
STARTING A CCW CHAIN OR RECEIVING A CONTROL UNIT BUSY. THE AMOUNT 
OF TIME DELAYED WILL VARY DEPENDING UPON THE NUMBER OF DEVICES 
RUNNING. THE TINE MAY BE CHANGED WITH THE "TIME DELAY* COMMAND. 

IF &A TIME OUT OCCURS, FRIEND WILL ISSUE A "HALT 1/0* INSTRUCTION TO 
ATTEMPT TO RESET THE DEVICE AND THEN WAITS ANOTHER TIME PERIOD FOR 

A DEVICE END INTERRUPT FROM THE HALT I/0. 


VYYSINTRPET; PSW= XK KX XXXK KX XXXAKX 


THIS PRINT OUT WILL OCCUR IF FRIENO DETECTS AN ABNORMAL INTERRUPT. 
THE "PSW' PRINTED DU TS THE QLD PSW FOR THE INTERRUPT. 


*YYY! CAN BE EXT EXTERNAL 
; _ Sve SUPERVISOR CALL 
FO6l-3 FF Ri END -3- PROGRAM DESCRIPTION 
DATE O3JAN68 O1APR68 27MAY6B PROG.ID = FRIEND 
EC NO. = 413234 = 422935 = 422998 PAGE NO, 0013 
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PART NO. 2193850 
PAGE NO. 013A 


rR TERN BD =3H PROGRAH DESCRIPTION 


PGR PROGRAK 
MCK MACHINE CHECK 
£40) INPUT-OUTPUT 


fF *PGM® INTERRUPTS START TYPING GUT; PERFORM A *PSW* RESTART. IF 
THAT DOES NOT CLEAR THEM, THEN FRIEND HAS DESTROYED ITSELF AND YOU 
WILL HAVE TO &8FLOAD 


THE - 1/0 INTERRUPTS Ahi USUALLY FROM OTHER DEVICES BECOMING READY. 


IP SMCK? INTERRUPT, THE LOG-OUT AREA IS PERSERVED SO IT CAN BE LOOKED 
ATs THE USER SHOULO RUN WITH THE CPU CHECK SWITCH SET TO *STOP®, 


Pe 
tae 


Key 
aR 


FR EEN D +3 PROGRAN DESCRIPTION 


OI JANGE YQLAPROS 
4%#1323% 22935 


2 TKAY 68 
422998 


PROG.ID FRIEND 
PAGE NO. OO13A ” 


oe 


IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTER PART NO. 2193850 IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2193850 
PAGE NO. 9014 PAGE NO. 00144 
F061~3 FRIEND -3= PROGRAM DESCRIPTION FOSI-3 FR 1EN 1} -3= PROGRAM DESCRIPTION 
OBJECT DECK IMAGE THREE LINES/CARD COLUMNS 1-20521-40741-60,61-80 PERIODS ARE BLANKS 
10. RESTRICTIGN A.JAHDBABAAA. AAt ao oe eeoeo!IPLoFREND. +s aDo a decVeescececess292193 848.472998.F 06130061 
8 Z7R99999999 99 9 
FRIEND WILL INSERT BOTH A *TIC *-8" AND *SET FILE MASK* CCWS IF THEY ARE 3 88 vYY YY i 
LEFT GUT. THIS MAY SOMETIMES CREATE AN INVALID CCW CHAIN. 
EXAMPLE OF AN INVALID CHAIN AAAAAAASBAAS SAAHBAAH ~AAHBAAA-AAHBAAQJAAH ABAGAGGGAACGBAAZH-AB GOAD- sec ce 0006130002 
SEEK 89999998999229979992Z 9929990 992999 2992 9999900099 909982 99 2 OR 
CYL=5 YYYYYYY Y 38YY YY Yy YY YY YY BYY Y Y8YZZZYY Z YY Y Y 
HD =1 
SRCH EQ HA AAAHAARAGGGGA+ AHDA-A GJAHG.ADA+AQEA-AGSAQ G eADEXAZG-AKH.AZF Be ACHAAZK9 AAAA0G61 30003 
wR RO 39999999000Q72-GROG 9 ZZ9RZ 9-2-9209 92292 Z 9-~- 92Z 90Z 929 2 9YRZ94 71992 
TIC %*-8 INSERTED (PLACED AFTER THE SEARCH HA) YYY YYYY¥ZZ2Z OY YY BY ¥ OY ¥ ¥ 8Y Y Y 8 vy 4 ay @ 
SET FILE MASK INSERTED (PLACED BEFGRE THE WR RO) 
KL=0 GOADHAADDAAAG. ASGTEN A7G-AB.-ABBAAAAAAZA.} AF A+AEEAASH+ADAAAZA. ADAQAAEAASEYC6 2 300046 
DL=106 2 ORZZ9SZRZGZZ2 949 = 922 9- 99099972962 S9Z 98209 R 9822972 992399209 ~-3 
THE ABOVE CHAIN IS AN *INVALIO SEQUENCE® AS THE "WRITE RO*® IS NOT DIRECTLY ¥ QY QYO ¥ YO ¥ Y¥YY Q Y ¥ OY ¥ QO8 yY ¥ OF 
PRECEDED BY A SEARCH CCW. THE USER SHOULD SPECIFY HIS GHN °SET FILE MASK* 
BEFORE THE *SEARCH HAS, AAGAABGOADCZ AACLAAEF AAGJAOAZAAEF AAGSABAS AAI JADDAAZ OKBNAAAGD AB AEAAF.F.ASGC06130005 
Z9Z892ZZ 9RZ2997999- 79229 2299- 18229979 990Z99RR9 899729992399 ZRO99 2 9 99 
OY OoY8 Y YY Y RY BY Y8 Q 8 Y8 BY BY YY Y ¥ Y 2 
Ul. ADDITIONAL CAPABILITIES 2 
: : BIXT AAAs’ co Atos AAAAAA -ARABccececavecora0eac eceecese@oecocrz @eeoececeosce eceescvecce ce O61L30006 
TO CHANGE THE AREA WHERE FRIEND WILL GENERATE THE DATA AREAS, 3 999 99 999999 999Y 
INCLUDE THE FOLLOWING PATCH CARD PRECEDING THE END (LAST) CARD. 3 | g vYY Y  Y¥ YYYY YY 
OR STORE THE DESIRED DATA AREA ADDRESS AT HEX LOCATION 000184. 
: BT XT. AAA. c AD. oe AAAAJA AAZ.CAHAAAHOABGOTAA.’ LHADAJD9.CEG.JG+ABAA KQGABZA-7AHS06 130007 
COLUMN 1234 7 17 nig 9 998 98 99R979 994 99ZR98Z 902 a2 99229Z- 9-Q 22-90-8 9 2R94Z0 ORB ‘ 
+REP (00184 XXXXy XXXX WHERE XXXXXXXX IS THE ADDRESS OF eae aaa YO YY 8Y8Y YY¥8 Y¥ 8 0 8 Y8 z80 9 8 38 ‘ 
2 THE NEW DATA AREA POOL. i 
9 BT XT. AAH. A920 AAADA’ AMA+6AAE AAPG+A+AF JAB PGLZLZPGMZMZPT7NZNZA,Q LZ eoNM+-OHA.06130008 
9 99- 98 99902 992 Q2R99 O29 92 9 29898 Q9898 898982 98 SY 0902 
THIS 1S TO PROVIDE A MEANS OF TRANSFERING DATA INTO OR Yo Y¥ Y V2 ¥ 788 7% 8 8 8 8 8 8 
OUT OF HIGH CORE STORAGE. 
BTXT.AAC. ce ADL se AAPE Os PFBG2DBAKRBHKQGEAPBAP PUBDBGE ANOGAB JE JMDKA KOAAEAMQEAJB06 130009 
9 99 938 9998 98-9 R-99 -399 709799 90-999-99YZ8927229Z2 9 9 992769920998 
Y Y Y¥8 8 20Y8 8 O08 39 Ys 0888 8738 0 98 
BI XT.ABZ eAS.e AAAKPS EAQHE ABME ABF A+7ZEWGG GABDA+6BEROGGABDEAJB AGZZGOBZBAOM06 130610 
9 998 98 999998 Z20992Q98ZQ9RZ— 7- 98 Z890Z- -- 9828902098 99222 94-99 
| ¥v Y  Y¥ 888 © 908 8 0 08 8 9 08 88 8 8 Y8 
BIXT.AB—.0A9 se AAAt3K E APBGSKCAD+AHAADGCBA OMA+4Z EAPBGOPGAAAAKA AA+AKAAP+ADG06130011 el 
| 3 99 98 992-9 28989 998-9R09890-9 9 Z- 528989 99ROR 9 9R-9 999-9-9 = 
Y yY ¥ O 0 Yor oy Zz 8 980 Y8sY8 Y y¥80Y YY O 3 
= 
BT XT -ABH so AS 2 e AAAPKA M+CPCOJOJH.NMFALCOZ A+79AAB+EAP BSG9DAAM+A AA+AGABBH.NMO6 130012 is 
3 99- 98 9999 9 99-9 9SYOYZ SY-9 9397 Z- 6299 28989 999~9 -Z-9289QZ 9Y 
we 4 Y Y vy Y Yo 388 8 0 0 ¥Y OY eo 93 3 3 
BT XT eAB~. 0 AQ.» AAFALB OJAAN+AELNOGAHHE ANOG+ BAQBF -AMD7KRAAAFGAC% C-O2DXAFA.AE06130013 
r S $90 98 S9-R 9 999-9~-89Y2899-99YZ= 9Q9R- 99-89 ~R9RZ899 80S -Q9R- OR 2 
+ Y ¥ Y¥ 8 YYoO 8 OG Y8 O 00 Y 8 8Y Oo 8 9Y Y - 
4 BIXT.ACH.< AG2e AAGACS DGAEQEC.02+E AABH—AB. —DAE AHAAKRGACSEAJBAA JLACAAG+CHKB0$130014 ® 
i 9 $9S 98 9397896 -Q9R988 9 899~-909- 092099-99 Z296ZQ989R Z9-99RZ 92 9 ? 
¥ Y ¥ O oY 8 YY 9Y 8 38 O8 88 8 8Y8 
BAT CAC. 2eASee AAAJON GOGQAX+BG+CBAA+BGACY ADKRGAGFKG—AAAAE AHBC AAACAAGAGFHJ06 130015 
3 99 98 $9999 Z 9 -Q-92 90-R-92896 ~99 ZRSY 9099RZQ99-9 QR-9ORZROYZZ 
4 Y evys 99 20 0 8 8 YY8 9Y v8 Y88 38 
BT XTsACH.0ADe cAAAD OS OUGOGAAH+BGADDAHAFGA CBEFAPG+DOFHKQADKQGA CZEAPBAHPEAACH2 320018 
9 C9R 98 9999 7 9 Z 92-9-92899-99RZ8 9$Q~-99972-99-99 ~-99 28 9 29929990928 
e, yo y ¥Y 8 8 @) 9 ¥ a yo 8 8 O 08 8 9 
: BIXT.ACA.. ASe -AACKEA NBG+P9EANIGAPSASADAA NOA.OQEAJ-KF SA0Q+S00- KBAJORAWAFAC06130017 
4% * 9 990 $8 999Y~-9 90Z-98-99-2898229972 9¥Z 9 2090 9899 89 9999 2099-9 
Ya ¥ ¥ Y 20 0 4 Y8O 0 4 8YB Q $ 8 08 ye 8 ¥8 9Y 
3 
FO61=3 FR TEND =-3- PROGRAM DESCRIPTION F061=3 FRIEND -3= PROGRAM DESCRIPTION 
DATE D3IJAN68 OLAPR6B 27MAY6S PROGID FRIEND DATE O3JAN68 OL1APR68 27MAYSS PROG. ID FR TEND 
EC NO. 413234 422935 422998 PAGE NO. 90:4 EC NO. 413234 422935 422998 PAGE NO. OO14A 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 


FOb1-3 FRIEND 


-~3- 


PROGRAM DESCRIPTION 


PART NO. 


OBJECT DECK IMAGE THREE LINES/CARD COLUMNS 1-20,21-40,41-60,61-80 PERIODS ARE BLANKS 


BIXT.AC Yee A9e eAAAAGA 
9 99 98 999RZR 

Y Y Y v8 8 
BIXT se ADJ oA9e e AAAFGA 
9 99Z 98 S9ORZR 

ys yY YY 8 
BIXT.ADHe «AD.» AAE APB 
9 99R 98 992092 

Y Y Y os 
BT XT -ADAs eA9 ee AADHLZ 


9 99Q 98 999-92 
Y Y Y 8 


BIXT.ADH. .A9.- AABDBH 
9 99 98 9990-9 
Y y Y 


BTXT «AE Ae eA9 ee AAL BOGE 
9 999 98 999298 
yy y Y¥ 8 


BTXT.AE9. -A9~- AAEALB 
9 998 98 992092 
Yy Y Y 8 


BIXT. AE+. oASe e AAAAP- 
9 99- 98 99-99 
yo Y Y 8 


BIXT.~AEQ. «AI. oe AAAFPA 
9 990 98 99999 
Yy Y Y 8 


BIXT AES. 2 A9. - AAH.0Q 
9 998 98 99R 9 
¥ Y Y 8 


BTXT «AF Qs. A9« eAASESE 
9 999 98 998989. 
y yY yY 
BIXT.AF+..A9.eAAAEPD 
9 99 98 999990 

Y Y YY 80 
BIXT. AFH. .A9.. AAQUOU 
9 990 98 999 9 

Y Y Y88 
BIXT.AF+. 2 AS. eAAOSBS 


9 990 98 999888 
Y Y Y 8 


BIXT.AF8. AS. AAEGAA 
9 99 98 99-99R 
Y ¥ Y 8Y8 


BT XT .AGAs «AD. e AAtSO4+ 
9 992 98 99 89 


GQGODOE APBAEPGEALB. J 
9 Z2 992992999 2092 2 
08 8 8 8 


DBE P AAGADDADKRGADBKG 
90-99RZB9R-39 ZR9O0 9 
BY8 0 8 8 


AF PNEANOG+D+8+SAGOGF 
9990-99YZ-9--089Z 9Y 
8 Yv8s 090 Y 


GODMEAPBAAPLEALB.JOF 
Z 90209Z2999YZQ9Z 29Q 
O 8 88 8 889 


AAF. AMDGAEEANOG+DWAYS 
QR- 99-O9R-99YZ-9 22 
ye Y oY Y8 Oo 8 


P6+. ADGOGB+S0+PEOSOS 
9Z 982 9- 89 99898 
8 Y 8 8 8 


oe JOS AA+BGAEHEDAAGAE— 
29 -—9-927890-99RZ 89 
88 0.60 8Y8 0 


GAEHEAPBADPHEALB.JOU 
28902092999-ZQ9Z 29 
0 0 8 80 8 88 


EAGHHJOSKAQUOSGOG9IAB 
289-2298 99 982 94-9 
0 38 8 8 


ADAB+.ADGOGFAD+BGAFA 
2299 «982 90-9-92892 
Y Y 0 08@ 


AWAHFAKRAAANGAFAF.AN 
2099--89 ~-Z2992892Z— 99 
9y 08 QY 0Q Y 


EAQHAAAMGAFOKAOSOSKA 
289--999ZR9Z 99 98 9 
0 Y 8 88 Y 


GAFMEAEFGOFBFBKQEAPB 
Z89 289Q2 972-99 2092 
0 00 8 8 08 


OUGOFM. JOUKAJFOUA.+A 
929 29 9Y99 - -9 
8 88 8 0 


G+GAKAS AOTKAS AODUGOGF 
Z~9R 9899 9899 2 9Y 
08 Y Y¥8 8 


AAAMGAGQKSGOGQLZEFAA 
~RS9ZR9I09 Z 9092-99R 


YoY yY 8 sy 8 8 8 8Y8 
BTXT.AGQ. 0 A9« e AAGAGS AJAHBJOSBJOUGOGOLZEE 
9 992 98 992898 2299829 829 Z 9092-9 
yY yY Yo BY 88 88 8 8 
061-3 «=F R 1 END ~3- PROGRAM DESCRIPTION 
~ ‘pate O3JAN68 O1APR68 2 7MAY6B 
“€C NOs 413234 422935 422998 


OBEAPBAEPDEALB.JODGO 
90ZQ929992ZQ9Z 2Z9QZ 
89 08 88 8 889 


~AKSAE AHAAKRGADBEAJB 
09982Q99-99 ZR907098 
ys 9Y 8 8 os 


AJABAANDQFEAJ—GOGFAD 
2Z299Z29Y98ZQ90Z 9Y-9 
BY Q8 08 


A. +AGAEFH.OQKCSA.BBZ 
-~ -9Z899R 9 989 926 
o 08 8 Y 8 


AHGOEBE-NOGADBBOCEDEF 
99Z 99- 9Y2890Q-999-8 
Y 8 028 


AB+BGAE. ABAAGAEAAAAN 
~9-92789 -—99RZR9OZ-999 
Qo 60 yveeq yY 


ABAAGAE-AAARGAEHADAM 
~-9ORZRO -9997890-999 
ys & Y oO v 


AJ+AGAGAAA+AGAEQEAEF 
-Z-9ZR9OZ-R-9Z89 289Q 
80 8 Q 80 0 090 


AMGHADAA2 YEAQHAAP-GH 
992099ZZ 5ZQ9R-99 90 
Y Y Q 0 8 


A.+AGAFAH.OQADABKCSA 
- ~-9ZROZR 9 2299 989 
0 8Q 8 Y Y 


A.+BGAFFAAAMGAFHEAOT 
~- ~9Z89R-99928972-99 
000 Y 0 Y8 


JEOTKADSOSBSOSAJ+BGA 
Y99 99 98889 -2-978 
8 8 8 8 80 0 


AF PAE AQHAAAMGAFFKAOU 
999 289--999ZR9- 99 
8 O yY 8O 8 


GAF BAJ+BGAFUHJOSGOGQ 
289 -Z-9ZR9QZZ29 2 90 
0 80 8 9 88 


EOAAGAGJEGAAG+GBAJAH 
~99RZ89Z-99RZ2—-9227299 
Ys 0 8 8Y8 QO 8y 


GAGZEJAAG+GMH.GQADAA 
Z894-99RZ2-9ZR 9 2299 
0 8Y8 0 8 ” 


AAGAG+EEAAGAGD+SADAA 
9ORZB9--99RZBOR B9B-R 
Y¥800 yveoo yY 8 


CKAA+BGADBAAOC6 130018 
9 -8-92890-8 
00 60 9 


AMJZGODBFHKQ06130019 
99232 90-°3 
88 8 


+BGAEF ENAAG+06130020 
~92899-—99RZ— 
o 08 Y¥8eoO 


ADGOGF BPEDDA06130021 
99Z SY~999Z9 
Y 8 ¥ 


NOG+ DF BONDE A06 130022 
9Y¥Z-9Q- SYZQ 
8 O22 8 


GAE.EAPBADPD06130023 
Z89 ZQ9Z999— 
6 Go 8 86 


GAEHAAZ YEABHO6 130024 
Z8SRZZ SZG9R 
Goo0cq 6 


GOG9F BKQEAPB06 130025 
Z 94-99 20992 
8 08 


G8ADESAAG+E006 130026 
Z 99-89RZ-9 
Y 1780 


eAKASDOGQOPB06 130027 
9 9899Q9Y 9 
YY 89. 


GAF FF BKQEAPB06 130028 
Z89R-99 2Q9Z 
00 8 08 


FMAAAMGAFAGAO6 130029 
9 -9992899 9 
yY oO 


OSKAJFOUKAQU06 1 30030 
98 9Y99 99 
8 8 8 


HJOSBJOUGOGQ06 130031 
ZZ9 829 Z 90 
88 88 


FAKRBJOSBJOU06 1 30032 
-89 829 829 
08 88 88 


+ -—ADGOGFAAKRO61 30033 
98Z 9Q-89 
Vv 08 


AMGAGQBSA0KB061 30034 
99ZR9 8899 9 
yY 8 Y 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 


F061-3 FRIENO 


ces 


PROGRAM DESCRIPTION 


OBJECT DECK IMAGE THREE LINES/CARD COLUMNS 1-20921-40,41-60761-80 PEKIODS ARE BLANKS 


BT XT eAGJ o eADs eAAASAE 
9 99Y 98 999998 
Y Y vy y 
BT XT.AGQ..A9e eAADCAD 
3 $9 968 939 SOR 
Y Y v Y 
BT XT. AHA. 2 AD. eAANONA 
9 9oR 98 999Y90 
Ys Y Y 8 80 
BT XT. AHH. - AD. eAAHKKB 
9 99Z 98 9998 9 
Y Y Y 
BT XT. AHA. eA9e eAAAMBA 
9 998 98 9999-9 
Yo yY YY yY 
BT XT e AHH. eA9- -AAQIAS 
9 99- 98 999472 
Yo yY Y 8 


BT XT.AHO. .A9~. - AAA-NM 
9 93 98 998 9Y 
Y Y ¥ 8 


BTXT.AAZ «AS e eAAHFAA 
9 998 98 992 99 
¥8 Y Y YY 


BI XT.AA~. AG eAAALAs 


9 99 98 999 9 
ya Y YY yY 


BIXT.AAH. 20 AS. -AAFB-C 
9 99- 98 99-9 9 
v8 Y Y 


BT XT.AA-. eAQSe 2 AAE AMF. 
9 9960 98 99289~ 
¥8 Y Y¥ 09 


BT XT. ABH. AD. a AAMFKC 
9 999 98 999- 9 


¥8 Y Y Oo 


BT XT. AB. . eA9e eAAGZAF 
9 99 98 9995-9 
v8 Y Y 


BT XT. ABH. 2 AD. eAAAFAA 
9 99R 98 998 99 
yso yY Y YY 


BIXT.ABA. AS. e AAG+ED 
9 999 °8 992 90 
¥8o0 Y Y 82 


BT XT.ABY..A9~.eAAKAOG ~QDGP—HF AMHOAQA+AAHZ 
9 99 98 99990 9-09 RROBROOIOZ 99726 
Y8 Y Y Y¥ 0 08 oY Y Y 
BT XAT .ACJ.0A92 -AACIOSB GOCBF JBJCZNA+AJAGACK 
9 99Z 98 99829 Z 99922297 9-9Y9Z89Y 
yes Y Y 88 8 8 888 YOY Y 08 
F061-3 FRIEND -3- PROGRAM DESCRIPTION 
DATE O3 JAN68 O01 APR68 2 7HAY68 
EC NO. 413234 422935 422998 


GOGQ.JAQAAAMGAGOKBAYJ 
29 299-R99ZRI 999 
8Y 8Y 8 Y 


+AA.KOGAGWF AAADGKODS 
-9- 9 289Q-89R-09 - 
oy 8 GO 9 OY8 08 


GOBSAA2 YE ADMADP—GAHB 
Z 9 ZZ 42Q99-99 ZR9OZ 
Q 1) 8 8 


AJAAKAADADGOGBHJAOCY 
9929 9997292 9 7229982 
yY Q Y Q BY 8 


ANGOHBABKRGAJBDFKRDT 
99Z 98-99 ZR99-Q9 -8 
Y 8 8 8 ZB 


LHLOA+AJLZNZBAACMJSOA 
9992Z 929295Z229-8290 
8 8 Y88 8 Q80 8& 


GJHFAA-CGAHS AF-CGAAZ 
2Z9Q-9 92789 -9 97898 
89 0 os 


A+LHAEAJJFGAABAEAAG+ 
Z 99ZROZ9ORZE98B 99Z—- 
8 ¥ss8 08 YY oO 


PCOWOWDA+AE . AAOBGAAF 
99 9 09099 -890Z89Y 
88ée YY 082 08 


HFADADAA.FAGAA-BGAHS 
22992299 299-8 9289 
Ya Y 80 0 


KC1+ADEAJBAZ ZHE AEMGO 
9 098290989 61-—2098Z 
y 088 O 8 


OLADEAJBAZJCHFAAFA+A 
982ZQ9898Z 2 990909 
yY o8 8 8 YY YY 


~CGAB9AJ ADGABHD+04HZ 
9Z898-Z292289RROI-Z6 
08 8Y O80 80 


G+B9AJSKQGABFK ADB-DMA 
2-98-29 ZROY 99Y 9 9 
08 388 88 8 


AGAEG+EDADADGADHD9-C 
~Q9Z2 90-9972289--— 9 
zy 8Z Y 080 


PART NO. 2193850 
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OAAF AMG+HQEDAAG+GQH. AAB ADF .+.2AA06130035 
9R-999Z 99-99RZ=-9 R 9R8B 999 OR 
8 Y 8vs 0 v8 Y¥ ys 
AMKG-AAAAE AHADKRGAAA GOBZKA2ZYNOKE 06130036 
9S S09ERZ0990-99 ZRRQ 294 9 49Y Q 
Y Yv8 9Y 8 886 8 8 
QZCJDU+ JADKBAAAEKAAD GUGOEBAAKRGAG6130037 
96829 7298 92998 929 92Z9 ~89 ZR 

8 8B BY QyY Q 8 os 8 
OUKZGAHB. JAODBAAMKG-A AAAEAHBAAAB—06 130038 
9 927898 299-899 909 9RZQ99-99R— 

8 0 8Y OY Y v8 9Y YV6& 
O8QEC.020H.DFAKQDGKQ A e82+.ASH.NHD6 130039 
90988 9 -—~- 9-89 -Q9 2 98 982 9Y 

82 8 0 os 98 8 Y 8 
QCLZHAGHNZ+AQDA-LHAD AJAAOGDGAAADED6130040 
9RO2ZRZ9~-95 ZSYZ 99722 928990998990 

8 08 8 8 8 y80Y8Z YOY&Z 
HF AAADAA+F AAJ .ODGJA2 AA-BGAHNGOHS 06130061 
RZ9RZZ99 ZORB SYZY9 -8 9ZRS 7 9 

Ys ¥ ys 8 § 0 8 
ABAF+CG+HSA+NMG+AAD7 P-HFAD++AHPG06 130042 
98-9 92 9 8 9YZ-92-8 9 zROS 692 9 
8 3 08a 8 Y Y 
EA+AG+AHAAODGAAADEGO A+D ..G+AHGJAQ06 130043 
Q909Z-9R899099899Q0Z 9-9 Z 9-27290 

Y Y¥ O8900Y8Z YOY&Z 8 80 88 
A+AAGOHWEAADGAASE+AD GAASDABHEAFO06 1300464 
Z-99Z 9 —-R9ZZ89Q— 92 289029902899 

oYyY BY O89 Y os9 Y8 088 
HWFD-CGOAQAA-BGABBDA BOF+HWHF AAEA06130045 


9 -9 92 90-8 9289929 
8 Oo os Y 


DABDGOHSAZ OMH+A9A+EZ 
299-2 9 Q39Y2098Z 92 
v8 88 Y2 88 


AADJ0+JBG+B9AD-CGAB9 
99RZ9-9 72-98-9 97898 
YY 8808 08 os 


AD~FPC-A-ANAADPFGADH 
9Z2 99R R 99Z9RZE9— 
Y 88 ¥ 8 O80 


AA~BGABBGAHFADF .BGOA, 
—8 9Z89Q99R2Z992 9 - 
0 069 Y YS 8 


AMAJO6G+CZNG+AJAG+C9 
99829 2098 Q-9Y9Z-98 
¥8 88 8 ZOY ¥ O08 


NA+AJAG+CK AGAAAK AAAF 
9~-9Y9Z-98ZRIOZYISBR 
yoy Y 08 OY Y 


9-2-9 2 9928 
8 0 ¥Y Oo 


A~LHADAJA-NMO06 130046 
Z 9922928 9Y 
8 ys 8 


D9-CA+DHGOB9 06 130047 
- 92 9-Z 98 
80 68 


ABADGAESAAAD 06130048 
~99ZZR96~-092 
Y 88 ¥ 


~BGACFKAOI-4%06130049 
9Z89-> 9 ~ 9 
080 Y 0 


AGAAAKAAAEAA06 130050 
ZROOZYOSZRIIO 
oY Y ¥ 


AMGJCKAEAAGO06 130051 
99ZY9YZR99Z 
ys § Y 
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ITEM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 


FO061-3 FRIEND 


~z— 


PROGRAM DESCRIPTION 


PART NO. 


OBJECT DECK IMAGE THREE LINES/CARD COLUMNS 1-20¢21-40,41-60,61-80 PERIODS ARE BLANKS 


BTXT ACH. 0 AS. e AACIA.L 
9 99R 98 9998- 
Y8 Y Y 8 


BIXT ACA. 0 A9e e AAEAJID 
g 990 98 99709- 
ys Y Y o8 


BTXT. ACH. «A9.-AAADAA 
9 99 98 9999-2 
Y8 Y YY @ 


BTXT.ADAs>’ «AG ee AAAAAC 
9 999 98 99992- 
yey ¥ yY vY 


BIXT.AD9. -A9e e AADBFA 
9 998 98 9998-9 
Y8 Y Y 8 


BTXT.AD+. AS. 2 AAGODB 
9 99- 938 9392 98 
yso Y Yv 8 


BTXT.ADQ. -A9. 2 AAHZOM 
9 990 98 99-59Y 
ys Y Y 8 


BIXT.ADS. -A9eeAAALLZ 
9 998 98 992 98 
y8 Y Y 8 


BTXT.AEQ..A9.- AAAJA. 
9 999 98 999278 
y8 Y y v8 


BT XT -AE+. 0A9.e AAAZZ2Z 
9 99 98 999418 
¥8 Y ¥ 8 


BTXT.AEHs eA9 «eo AAAAP— 
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~ 


O i FOAT INVALID SEQUENCES (PART 2) 


id 


CHANNEL/2314 OVERRUN SENSE BIT 

TRACK CONDITION CHECK SENSE BIT (DEFLECTIVE TRK) } 
CK SETTING OF TRK CONDITION CK SNS BIT 

SEEK CHECK SENSE BIT CINVALID ARGUMENT) 

SEEK CHECK SENSE BIT (4 BYTES) ) 
TRACK OVERRUN SENSE BIT 

END OF CYLINDER SENSE BIT 

NG RECORD FOUND SENSE BIT ry 


F6 AS 
O O 


: 


= 
ONO PWN 


TRUNCATED READ DATA ‘ 
MULTI-TRACK BIT 4 
LONG RECORDS 


F6A9 


J 
wr = 


0 FOAA 





ERASE 5) 
SPACE COUNT 

READ IPL : 

END OF FILE 5 


PWN = 


F6AB 1 OVER/UNDER TRUNCATION 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 


F6AC HALT 1/0 ON READ 
HALT 1/0 ON WRITE 
CHECK IF CU WILL MISS AN ADDRESS MARK 


CHECK IF CU WILL PICK UP AN ADDRESS MARK 


FWwn - 


F6aD 


—) 


FILE INTERATION 


F6 AE SEARCH EQUAL KEY~DATA 


SEARCH COMMANDS FOR SCAN 


AR 


FOAF WRITE SPECIAL COUNT-KEY-DATA 
WRITE-READ DATA WITH RECORD OVERFLOW 
WRITE-READ KEY-DATA WITH RECORD OVERFLOW 


READ COUNT WITH RECORD OVERFLOW 


NO # WH 


F660 RECORD OVERFLOW IN VIOLATION OF FILE MASK 


RECORD OVERFLOW FROM AN ALTERNATE TRACK 
SCAN AN OVERFLOW RECORD 
OVERFLOW TG END GF CYLINDER 


WS WN we 


F6B1 6~TH SENSE BYTE COMMAND 06 


6-TH SENSE BYTE COMMAND 05 


A) = 


F6B2 6-TH SENSE BYTE COMMAND 25 


6-TH SENSE BYTE COMMAND 45 AND 75 


ND 


F6B3 1 6-TH SENSE BYTE COMMAND 55 AND 65 


1.3 MODIFICATIONS. NONE 


2. PREREQUISITES 


2.1 PROGRAM REQUIREMENTS. 
DIAGNOSTIC MONITOR PROGRAM 
THIS PROGRAM IS RELOCATABLE. 


Ze2 EQUIPMENT REQUIREMENTS. 


CPU 

8 K CORE STORAGE 

1/0 CHANNEL 

METHOD OF LOADING PROGRAM 

CUSTOMER ENGINEER OUTPUT DEVICE 

2314 STORAGE FACILITY 

CE PACK OR SCRATCH PACK WITH STANDARD HOME ADDRESSES WRITTEN. 


3e USE PROCEDURE 


3.1 PROGRAM LOADING. 
THE USERS GUIDE. 


STANDARD VIA DIAGNOSTIC MONITOR AS DESCRIBED BY 


3-2 PROGRAM OPERATING 


DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 


ZO0SEP$6 
420836 


190CT67 
422906 


20JAN6T 
420637 


ZOAPR67 
420902 


DATE 
EC NOW 


L6OMAYE6 
416146 


SOJUN66 
416146A 


TEST WR AND READ DATA WITH OVERFLOW HALF CYL 
WRITE-READ K-Dy RECORD OVERFLOW, SEVERAL TRACKS 
READ COUNT» RECORD OVERFLOW, SEVERAL TRACKS 


RECORD OVERFLOW TO TRACK WITH INCORRECT HD NOW 


15FEB68 
420662 
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PROG.ID 
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() 


O 


O 


mm 
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DESCRIPT 


3e2o1 


363 


3-4 


DESCRIPT 


DATE 
EC NO. 


ION OF 2314 CONTROL UNIT FUNCTION TEST 


SENSE SWITCH CONTROL OPTIONS 


THE SENSE SWITCHES SHOWN BELOW ARE IN THE SENSE SWITCH BYTES OF THEIR 
FACTOR CONTAINED IN REGISTER 15 DURING RUN TIME. THE SWITCH BITS A 
ZERO WHEN OFF, AND ONE WHEN ON. 








0 eR EN ER LD CRE A EN SE SEED | 





J a re ene: eee: 











1 SENSE I I SECTION 1 BYTE 
SW. 1 FUNCTION I OR I AND 
= I I ROUTINE I BIT 

-------]-----------—----------—- ---—--——--—----I I 


I SECTION I x004 
I ~-ALL i Oo 


o I OFF--PROCEED NORMALLY 
I ON --LOOP ON START 1/0 

















I 1 EXCEPT I 
I I F6AD 1 
aaa ne | Hn ne nn nnn J eer nnn Jere 
1 1 OFF—-PROCEED NORMALLY I SECTION I X004 
1 ON --LOOP ON COMMANDS OR ROUTINE ¥ ale fF 2 
I 1 EXCEPT 1 
1 I f6ao0 1 
I I F6Al I 
I 3 F6A2 1 
I I F6AE I 
1 I F6AF I 
-- J --—----------— rs 1 
2 1 OFF--PROCEED NORMALLY 1 SECTION I x004 
1 ON —-LOOP ON SEARCH 1 F6A3 I 2 
I Ieti 863 
i I F6AS I 
wena e en | He a nn nn nn] —-]--—-= 





1 SECT--5 I X004 
1 roUT—-1 I 2 


—---1 
I SECT--5 1 x004 
I ROUT--1 1 3 


{----— 


2 I OFF--PROCEED NORMALLY 
I ON =~LOOP ON SEEK 





| 
: 
: 
| 
| 
| 





I 

} OFF--PROCEED NORMALLY 
I ON -~LOOP ON WRITE 

a | a rrr mre: rove avemenan J 
4 1 BOTH OFF--PROCEED NORMALLY I SECT--1 I X004 
3 I 4 ON 3 GFF--LOOP ON READ I ROUT 2-31 «© 

I 4 OFF 3 ON--LOOP ON WRITE ¥ SECT--2 1 3 




















I BOTH ON--LOOP ON READ AND WRITE 1 RT le2e3t 
I 3 RT 4 i 
--—— I = == een eenem amemencn J I 
& I OFF-—PROCEED NORMALLY I SECT 1 FE X004 
I ON --LOOP ON READ 3} ROUT 4, I 4 
I I F6AE i 
I I F6AF I 
I I RT1le4e7 I 
ane | rn rr rr eran ae ar aren aera J man I 








I SECTION I X004 
I --ALL I 6 
-1I 
I SECTION I X004 
IT ALL 1 7 


6 I OF F--PROCEED NORMALLY 
I ON —-PRINT ROUTINE TITLE 


~-----e J + ne en 


7 I OFF--PROCEED NORMALLY 
I ON --PRINT CORRECT RESULTS 
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1 1 EXCEPT 1 
I I F6BB 1 
8 1 OFF-PROCEED NORMALLY } SECTION I Xx005 
I ON —— BYPASS OPERATIONS ON WRITE-READ FILE I F6AD 1 0 
I (TEST SEEK INTERACTION ONLY? I i 
PROGRAM HALTS. NONE 
PROGRAM TERMINATION. STANDARD--VIA MONITOR CALL SVC D6. 
10N OF 2314 CONTROL UNIT FUNCTION TEST 
16MAY66 SOJUN66 3O0SEP66 Z20JAN67 3OAPRE67 190CT67 15FEB68 
416146 4161464 420836 420637 — 420902 42206 420662 
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PAGE NO. 0003 i 8 . PAGE NO. COO3A ’) 
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2324 CONTROL UNIT FUNCTION TEST 
2 5 
4~e PRINTOUTS . 
‘5 en z ; -O0K-GOT CC O ON NO-OP WITH STATUS OF CE + DE=~ ) 
4.1 INSTRUCTION TO THE DPERATOR. NONE . SELF EXPLANATORY. 
4e2 STATUS MESSAGES ny 2 mERR-CSw STATUS IS XXXX SHLD BE OCOO SNS IS XXXXXXXXKXXX= : } 
IF STATUS |S ANYTHING BESIDES CHANNEL END AND DEVICE END THIS 
4e2el STATUS MESSAGES COMMON TO ALL ROUTINES. MESSAGE OCCURS. 
® 
~DID NOT INT FROM UNIT XXX AFTER SIO ACC CAW XXXXXXXX-= . 4.2.5 STATUS MESSAGES FOR ROUTINE 4, SECTION F6A0. ) 
THIS MESSAGE OCCURS WHEN A START 1/0 WAS ISSUED AND ACCEPTED, BUT WHEN 
WAITING A PREDETERMINED TIME FOR AN INTERRUPT IT NEVER OCCURRED. THE 3 “ROUT 4-TEST HEAD SEEK= 5 
MONITOR CALL SVC DB IS USED TO WAIT FOR THE INTERRUPT. ALL PRINTOUTS / ROUTINE TITLE. 
WHICH HAVE XXeeeX IN THEM SIGNIFY THAT DATA WILL BE FILLED IN, FOR THE : 
XX» BY THE PROGRAM PRIOR TO THE PRINTOUT. en ub —-XXXXX ACT HEAD XXXX EXP HEAD XXXX—- > 
—-CSW IS XXXKXXXXXXXXXXXXX CSW SHLD BE XXXXXXXXXKXXXKKAK=— 
~bOT CC 2 GON UNIT XXX CAW XXXXXXXX— mSNS IS XXXXXXXXXXXX SNS SHLD BE OOD000040XXxx= 
UNEXPECTED CHANNEL GR SUBCHANNEL BUSY WHEN ISSUING A START 1/0 CAUSES iy o THIS IS EITHER THE CORRECT GR ERROR MESSAGE. IF THE HEAD, CHANNEL : 9 
THIS MESSAGE TO OCCUR. STATUS WORD, AND SENSE ARE EQUAL -0.K. ~- WILL BE MOVED IN THE MESSAGE 
AND IF THEY ARE NOT EQUAL -ERROR- WILL BE MOVED IN. THIS ROUTINE ISSUES 
~GOT €C 3 GN SIM TO UNMET XEX CAM XXXX¥XXX— 3 a A SENSE COMMAND TO MAKE SURE SENSE DATA CAN BE SENT. 4 


UNEXPECTED DEVICE NOT OPERATIONAL ON START I/O CAUSED THIS MESSAGE. 
4o2e6 STATUS MESSAGES FOR ROUTINE 5, SECTION F6AD. 


“ERR ON SIO UNIT XXX CSW XAXXXXXXXXXXXXXXX SNS XXXXXAXXXXXXX CAW XXXXXXXX= O TY 5 
UNEXPECTED RESULTS ON START I/O- UNIT NUMBER, CHANNEL STATUS WORD, ~ -ROUT S-TEST CYLINDER SEEKS- . 
SENSE DATA, AND CHANNEL ADDRESS WORD ARE INDICATED. ROUTINE TITLE. 
. O a) ~EXPECTED HA XXXXXXXX ACTUAL HA XXXXXXXXXX— 5 
4e2e2 STATUS MESSAGES FOR ROUTINE 1, SECTION F6AO. - THIS IS EITHER THE CORRECT GR ERRGR MESSAGE. IF THE EXPECTED AND ACTUAL 
HOME ADDRESSES ARE EQUAL ~O.K. - WILL BE MOVED IN THE MESSAGE 
~ROUT I1-CHECK TEST I-0- . t : AND IF THEY ARE NOT EQUAL —ERROR- WILL SE MOVED IN. 


ROUTINE TITLE. 
4e207 STATUS MESSAGES FOR ROUTINE 69 SECTION FSAO. 


—-XXXXX GOT CC X SHLD GET CC O- oO ’ 

IF THE RESPONSE FROM THE TEST 1/0 IS AVAILABLEe CC O, -O.K. - WILL BE i -ROUT 6-TEST RESTORE OGPERATION- 

MOVED IN THIS MESSAGE AND IT WILL BE CORRECT RESULTS. IF ANYTHING ROUTINE TITLE. 

MOVED IN THIS MESSAGE AND IT WILL BE CORRECT RESULTS. IF ANY THING Po A a 5 
BESIDES AVAILABLE IS RECEIVED -ERROR- WILL BE MOVED IN AND ERROR : “INITIAL SEEK IN ERROR,SRESTORE OP NOT ISSUED- 

CONDITION CGDES INDICATED. BEFORE THE RESTORE OPERATION IS ISSUED THE ACCESS IS SEEKED TO A GIVEN 


vy LOCATION. IF THIS SEEK IS NOT SATISFACTORY THIS MESSAGE OCCURS. } 


4e2e3 STATUS MESSAGES FOR ROUTINE 2, SECTION F6A0. 
RESULT MESSAGE THE SAME AS RGUTINE 5. 


~ROUT 2-CHECK SENSE I-0- . O ) 
ROUTINE TITLE. . : 4.228 STATUS MESSAGES FOR ROUTINE 7+ SECTION F6A0. 
~SENSE I-06 O.Ke> o ~ROUT 7-CHECK CONTROL SEEK- 
SELF EXPLANATORY. ROUTINE TITLE. 
~DIONGT INTERRUPT— a, RESULT MESSAGE THE SAME AS ROUTINE 5. . ) 
THIS MESSAGE OCCURS WHEN THE SENSE 1-0 COMMAND WAS ISSUED AND ACCEPTED, 
BUT WHEN WAITING A PREDETERMINED TIME FOR AN INTERRUPT, BY A SVC DB, 4209 STATUS MESSAGES FOR ROUTINE 1» SECTION F6Al. 
IT NEVER OCCURRED. a J 
: -ROUTINE 1-TEST HOME ADDRESS OPERATIONS— , i 
~ERR-GOT CHANNEL BUSY- : ROUTINE TITLE. 3 
UNEXPECTED CHANNEL OR SUBCHANNEL BUSY OCCURRED WHEN SENSE WAS ISSUED. 0D a: 4 
, “NOT AT TRACK ZERO OF CE CYLINDER— j 
~ERR-GOT NOT OPERATIONAL— “EXPECTED HA XXXXXXXXXX ACTUAL HA XXXXXXXXXX ERROR— ; 
UNEXPECTED DEVICE NOT OPERATIONAL GN SENSE COMMAND. ia O BEFORE WRITE HOME ADDRESS 1S CHECKED, THE HOME ADDRESS IS READ AND .y i 
COMPARED TO MAKE SURE THAT ACCESS IS AT PROPER CYLINDER FOR THIS TEST. : 
~ERR-CC 1-GOT CS STATUS OF XXXX= IF THE COMPARE IS UNEQUAL THIS MESSAGE OCCURS AND IT INDICATES WHERE i 


UNEXPECTED STATUS STORED ON SENSE COMMAND. {4 oo THE ACCESS IS LOCATED. THE REMAINDER GF THE ROUTINE IS NOT RUN IF THIS . Yy 
: GCCURS BECAUSE INFORMATION MAY BE DESTROYED. 
“ERR-CSW TS XXXXXXXXXXXXKXXXX SNS TS AXXXXXXAXXXX= 
IF ANY STATUS BESIDES CHANNEL END AND DEVICE END ON SENSE COMMAND ae RESULT MESSAGE THE SAME AS ROUTINE SeSECTION F6A0. y 
THIS MESSAGE OCCURS. 
; 4e2e10 STATUS MESSAGES FOR ROUTINE 25 SECTION F6Al. 
4e2e% STATUS MESSAGES FOR ROUTINE 3+ SECTION F6A0. ~ROUTINE 2 -TEST SRH HA,WRITE + READ RO- 
ROUTINE TITLE FOR TEST SEACH HOME ADDRESS» WRITE AND READ RECORD ZERO. 
“ROUT 3-CK NO-GP- 


ROUTINE TITLE. ' ~RO WAS NOT WRITTEN CORRECTLY= 
DESCRIPTION OF 23124 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTRO. UNIT FUNCTION TEST 
- ry) - 
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PAGE NO. 0004 os PAGE NO. O004A > ; 
DESCRIPTION MF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
(7.3 2} 
AFTER RECORD ZERO I$ READ IT IS COMPARED AGAINST WHAT SHOULD HAVE ~DATA READ DOES NOT EQ DATA WRITTEN- 
BEEN WRITTEN. IF THEY ARE NOT EQUAL» THIS MESSAGE OCCURS. z SELF EXPLANATORY. 7; 
—OPERATION WAS COMPLETED 0.Ke- 4e2el6 STATUS MESSAGES FOR ROUTINE 4» SECTION F6A2~ j 
SELF EXPLANATORY. 5 > a 
“ROUTINE 4 -TEST SRH EQ CTeRD CT- : 
4e2ell STATUS MESSAGES FOR ROUTINE 3y SECTION F6Al. ROUTINE TITLE. i 
3 t 
-ROUT 3 -TEST SRH EQ CTsWR AND RD CT-KY-DATA- 9 -COUNT READ 0.Ke- 
ROUTINE TITLE FOR TEST SEARCH EQUAL COUNT» WRITE AND READ RECORDS. SELF EXPLANATORY. ; 
b 
“RL WRITTEN O.Ke— 0 -COUNT RD DOES NOT EQ CT EXP— i 
-R2 WRITTEN O.Ke- COUNT READ DOES NOT EQUAL COUNT EXPECTED. 
SELF EXPLANATORY RESULT MESSAGES. 9 > 4 
4e2e018 STATUS MESSAGES FOR ROUTINE ly SECTION F6A3. i 
-EXP AND ACT R1 ARE NOT EQ- i 
~EXP AND ACT R2 ARE NOT EQ~ ; - oO “ROUT 1 - >i 
AFTER EACH COUNT-KEY-DATA IS WRITTEN IT IS REAU BACK AND COMPARED. IF ~3 RECS ARE USED WITH RO- i 
THEY ARE NOT EQUAL THESE ERROR MESSAGES ARE INDICATED. “REC ID KEYsDATA DATA- i 
Cj -1 00C3000091 REC1 RECI~ >: 
4e2.12 STATUS MESSAGES FOR ROUTINE 4+ SECTION FOAL. -2 o0@C3000002 REC2 REC2- : 
-3 00C3000007 REC? RECT- : 
-ROUT 4 -TEST GAP LENGTH a THIS IS THE ROUTINE TITLE WHICH EXPLAINS THE THREE RECORDS WHICH ARE 3 
ROUTINE TITLE. ‘ USED IN ADDITION TG RECORD ZERO} i 
-GAP OK-REC FOUND- Go -SRCH HI ID,CORE DATA 00C3000008- y : 
CORRECT MESSAGE WHICH IS INDICATED IF WHEN WRITING RECORD ONE THE GAP . THIS IS ONE EXAMPLE OF THE SUBTITLES THAT OCCUR BEFORE EACH PASS THROUGH 
DOES NOT VARY SIGNIFICANTLY TO DESTROY RECORD TWO. THIS ROUTINE. IT TELLS THE COMMAND TO BE TESTED, IN THIS CASE SEARCH i 
“y HIGH IDENTIFIER, AND THE CORE DATA TO BE SEARCHED AGAINST. dd) 
“GAP VARIED-DESTROYED REC 2-NO REC FOUND- . i 
ERROR MESSAGE WHICH OCCURS WHEN GAP VARIED AND DESTROYED RECORD TWO. ~SRCH HI IDeCORE DATA 00C3000001 OR-GN RO- 
= THIS IS ANOTHER EXAMPLE OF A SUBTITLE. yj 
CSW TS XXXXXXXXXXXAXXXX SHLD BE AAXXXXAXXXXAAXKAKK SNS TS AXXXXAXXXXXAXX THE ADDITIONAL PORTION HERE»—-OR.ON RO- » TELLS THAT THE FILE IS 
THIS ERROR MESSAGE OCCURS WHEN THE GAP VARIES ENOUGH TO DESTROY RECORD ORIENTED ON RECORD ZERO BEFORE THE SEARCH IS ISSUED. 
ERROR- 5 0) ) 
THO BUT WHEN TRYING TO READ RECORD TwO SOME SENSE BITS BESIDES -NO -SRCH HI ID,CCW CT EQ 6-CORE DATA 90C3000000,0R.0N RO- 
RECORD FOUND— ARE SET. THIS IS ANOTHER EXAMPLE OF A SUBTITLE. THE ADDITIONAL PORTION HERE,-CCW 
o CT EQ 6—, TELLS THAT THE COMMAND IS ISSUED WITH AN INCORRECT LENGTH. 
4e2e13 STATUS MESSAGES FOR ROUTINE ly SECTION F6A2. : NOTE. ( OR ON RO = ORIENT GN RO ) 
~ROUTINE 1 -TEST SRH EQ CT»WRITE AND READ KYsDATA- a THE ABOVE THREE EXAMPLES OF MESSAGES ARE SUBTITLES WHICH OCCUR AT THE 
ROUTINE TITLE FOR TEST SEARCH EQUAL COUNT» WRITE AND READ KEY, DATA. a BEGINNING OF EACH SECTION OF THIS ROUTINE. THEY OCCUR TO DESCRIBE THE 
SEARCH COMMAND TO BE TESTED AND THE WAY IT IS TESTED. 
~KEY + DATA WRITTEN O.Ke- 5 
SELF EXPLANATORY. -GOT ER FORMATTING TRACK — 
SELF EXPLANATORY. 
“KEY + DATA READ DOES NOT EQ WRITTEN~ a oy 2 
SELF EXPLANATORY. “ERR CSW IS XXXXXXXXXXXXXXXX SHLD BE XXXXAXXAAXXXXXAXAX= 
—-SNS IS XXXXXXXXXXXX SHD BE XXXXXXXXXXXX | 
Ge2el4 STATUS MESSAGES FOR ROUTINE 2» SECTION F6A2. es n UNEXPECTED RESULTS FROM SEARCH COMMAND CAUSE THESE TWO ERROR MESSAGES. yi 
c -OK CSW IS XXXXXXXXXXXXXXXX SHLD BE XXXXXXXXXXXAXKXXK— ' 
~ROUTINE 2 -TEST SRH EQ KEYeWR AND RD DATA~- —-SNS IS XXXXXXXXXXXX SHD BE XXXXXXXXXXXX— 
ROUTINE TITLE FOR TEST SEARCH EQUAL KEY, WRITE AND READ DATA. oO om SELF EXPLANATORY CORRECT RESULTS. > 
“DATA WRITTEN OK— “RECX CAUSED HIT NO REC SHLD CAUSE HIT- 
SELF EXPLANATORY. oO rm IN THIS MESSAGE AND THE FOLLOWING TWO, -HIT— MEANS THE SEARCH CONDITIONS 3 
BEING TESTED ARE SATISFIED. IN OTHER WORDS STATUS MODIFIER IS SENT WITH 
“DATA READ DOESNOT EQ DATA WRITTEN- THE ENDING STATUS. THE ENDING STATUS SHOULD CONSIST OF CHANNEL END» 
SELF EXPLANATORY. ' DEVICE END AND STATUS MODIFIER. a 
4e2e15 STATUS MESSAGES FOR ROUTINE 35 SECTION F6A2. “RECX CAUSED HIT RECY SHLD CAUSE HIT- 
SEE MESSAGE ABOVE ) 
~ROUTINE 3 -TEST SRH EQ CT»WR AND RD DATA- -RECY SHLD CAUSE HIT NO REC CAUSED HIT- 
ROUTINE TITLE FOR TEST SEARCH EQUAL COUNT, WRITE AND READ DATA. SEE MESSAGE ABOVE 
-DATA WRITTEN AND READ OK- 4e2e19 STATUS MESSAGES FOR ROUTINE le SECTION F6A4. 
SELF EXPLANATORY. 
-ROUT 1 —TEST ALL COMBINATIONS OF FILE MASK BYTE- 
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
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PAGE NO. 0005 > oO PAGE NO. = 0005A > | 
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST | 
() 2 > 
ROUTINE TITLE -SET PROT, SCH HAy WR CXD- | 
og THIS IS AN EXAMPLE OF A SUBTITLE WHICH OCCURS BEFORE EACH INVALID >} 
-WR CKDT-PROT.BIT 0-0 1-1- SEQUENCE. IT SPECIFIES THE INVALID SEQUENCE OF COMMANDS ISSUED, SUCH 
ALL OF THE WRITE AND SEEK COMMANDS ARE TESTED WITH THE DIFFERENT AS IN THIS EXAMPLE, SET PROTECT» SEARCH HOME ADDRESS, WRITE RECORD. i 
COMBINATIONS OF THE FILE MASK BYTE. A SUBTITLE SUCH AS THIS ONE IS Oleg ) 
INDICATED. IT GIVES THE COMMAND, SUCH AS IN THIS CASE WRITE COUNT—= “XXX CSW XXXXXXXXXXXXXXKK CSW SHLD BE XXXXXXXXXXXXAXKK= 
KEY--DATA, AND THE STATE OF THE PROTECT BITSe —SNS XXXXXXXXXXXX SNS SHLD BE 80100040XXxx- 
ao |] 3 THIS IS THE RESULT MESSAGE STATING EITHER ERROR OR OK, AND EXPECTED ) 
“XXX CSW TS XXXXXXXXXXXAXXXX SHLD BE XXXXKXAAXKXXXAXKAXX=— AND ACTUAL CHANNEL STATUS WORD AND SENSE DATA. 
“SNS IS XXXXXXXXXXXX SHLD BE XXXXXXXXXXXX=— ; 
THESE ARE EITHER THE CORECT OR ERROR PRINTOUTS. oho 4o2e2% STATUS MESSAGES FOR ROUTINE ly SECTION F6AT7~ : 
-0T RD NOT EQ DT EXP— ~ROUT 1 PERFORM INVALID SEQUENCES- 
AFTER THE WRITE OR SEEK IS COMPLETED THE PERTAINING DATA IS READ BACK obo ROUTINE TITLE 
AND COMPARED AGAINST THE EXPECTED DATA. IF THEY ARE UNEQUAL THIS OCCURS , 
ALL OTHER MESSAGES ARE THE SAME AS ROUTINE ly SECTION F6A6. 
~SHLD NOT READ- G bo 
IF READ SHOULD NOT BE PERFORMED BUT THIS MESSAGE OCCURS. 42025 STATUS MESSAGES FOR ROUTINE ly SECTION FO6A8. 


~ROUT 1 -FORCE SETTING OF THE OVERRUN SNS BIT- 
ROUTINE TITLE 


42020 STATUS MESSAGES FOR ROUTINE 1+ SECTION F6A5. 


¢.9 


a 


“RTN 1 -CK CUB, CUE, CE, + DE OF CSW STAT BY WR HA SIO FOLLOWED BY 


SEEK SI0- a —XXXXX CSW IS XXXXXXXXXXXXXXXX SHD BE XXXXXXXXXXKXXXXK— yy: 

ROUTINE TITLE FOR ROUTINE CHECKING CONTROL UNIT BUSY, CONTROL UNIT END, —SNS IS XXXXXXXXXXXX SHD BE XXXXXXXXXXXX=— ; 

CHANNEL END, AND DEVICE END. THIS IS THE RESULT MESSAGE STATING EITHER ERROR GR OK AND EXPECTED AND i 

a ACTUAL CHANNEL STATUS WORD AND SENSE DATA. y } 

~ROUT OKAY — ; 

“ERROR CSW IS XXXXXXXXXXXXXXXX CSW SHLD BE XXXXXXKXXXRXXXXK 4e2e26 STATUS MESSAGES FOR ROUTINE 29 SECTION F6A8. i 

SNS XXXXXXXXXXXX= Cc > 

. -SHLD GET CCl ON SEEK INDICATING CUB BUT DID NOT CSW IS XXXXXXXX 7 —-ROUT 2 -FORCE TRACK CONDITION CK SNS BIT- } 
, XXXXAXXXX— ROUTINE TITLE. ; 
ABCVE THREE MESSAGES ARE RESULT MESSAGES. SELF EXPLANATORY. my RESULT MESSAGES THE SAME AS ROUTINE 1, SECTION F6A8. yj 


Ge2e27 STATUS MESSAGES FOR ROUTINE 3¢ SECTION FG6AE. 


%eZe21 STATUS MESSAGES FOR ROUTINE 2¢ SECTION F6AS. 


Am -ROUT 3 -FORCE TRACK CONDITION CK SNS BIT= y 
“ROUT 2 CK UNIT EXC BY WR CT KEY DATA WITH KL + DOL EQ O + RD CT KEY ROUTINE TITLE. 
DATA- 
ROUTINE TITLE FOR ROUTINE WHICH FORCES UNIT EXCEPTION BY WRITING A na RESULT MESSAGES THE SAME AS ROUTINE 1,» SECTIOG6A8. 
RECORD WITH KEY LENGTH AND DATA LENGTH EQUAL ZERO AND THEN ATTEMPTING 
TO READ THE RECORD. 4e2e28 STATUS MESSAGES FOR ROUTINE 45 SECTION F6A8. 
-ERR CSW XXXXXXXXXXXXXXXX CSW SHLD BE XXXXXXXXXXXXXXXK=— 0 
-SNS DATA XXXXXXXXXXX SNS DATA SHLD BE 00000040XxxXx~ ~ROUT 4 -CHECK SETTING OF SEEK CK SNS BIT= 
“RD DATA XXXXXXXXXXXXXXXX RD DATA SHLD BE XXXXXXXKXXXXXXXX— a ROUTINE TITLE. 
THESE ARE EITHER THE CORRECT OR ERROR PRINTOUTS STATING ACTUAL AND x 
EXPECTED CHANNEL STATUS WORDS» SENSE DATA AND READ DATA. RESULT MESSAGES THE SAME AS ROUTINE ly SECTION F6AB. 
(3 = 4.2029 STATUS MESSAGES FOR ROUTINE Se SECTION F6A8. } 
4e2e22 STATUS MESSAGES FOR ROUTINE 3, SECTION F6A5S. = ROUTINE TITLE 
“ROUT 3 CHECK ALL INVALID CCWS- oO oS RESULT MESSAGES THE SAME AS ROUTINE 1, SECTION F6A8B. yj 
ROUTINE TITLE. | 
402230 STATUS MESSAGES FOR ROUTINE 65 SECTION FOAB. 
-GOT ERR WHEN TRYING TO FORMAT TRACK WITH WR HA,RO,RI—- oO rat 9 
SELF EXPLANATORY. -ROUT 6 -CK SETTING OF TRACK OVERRUN SNS BIT 
ROUTINE TITLE. 
-XXX INV OP XX CSW SHLD BE XXXXXXXMXXXXXXKXX CSW TS XXXXXXXXXXXXKXXXK|= Cy a 5 
-~SNS DATA SHLD BE 80000040XXXX SNS IS XXXXXXXXXXXX=- RESULT MESSAGES THE SAME AS ROUTINE ly» SECTION F6A8. 
THIS 1S THE RESULT MESSAGE STATING EITHER ERROR OR OK, INVALID COMMAND 
TESTED, EXPECTED AND ACTUAL CHANNEL STATUS WORD AND SENSE DATA. —XXXX MEANS NOT COMPARED— 5 
THIS MESSAGE OCCURS AFTER THE RESULT MESSAGE. IT INDICATES THAT THE ! 
&e2023 STATUS MESSAGES FOR ROUTINE 1» SECTION FOA6. PORTION OF THE CHANNEL STATUS WORD INDICATED BY XXXX WAS NOT COMPARED. i 
“ROUT 1 PERFORM INVALID SEQUENCES= &o2e31 STATUS MESSAGES FOR ROUTINE 75 SECTION F6A8e ? 
ROUTINE TITLE. 
~ROUT 7 -CK SETTING THE END OF CYL SNS BIT= yy 
-GOT ERR WHEN TRYING TO FORMAT TRACK WITH HAeROeRLR2— ROUTINE TITLE. 
SELF EXPLANATORY. 
| RESULT MESSAGES THE SAME AS ROUTINE le SECTION F6AB. 
DESCRIPTION OF 23124 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
DATE L6MAYS6 30JUN66 30SEP66 20JAN67 3OLPRET 190CT67 ISFEB6S8 PROG.ID F6A0—-* DATE LOMAY66 30JUN66 30SEP66 2Z0JSAN67 ZOAPRE67 190CT67 15FEB6S8 PROG.ID F6A0—-2 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 


i 
I: 
i 
-RT2— SPACE COUNT ' 
42032 STATUS MESSAGES FOR ROUTINE 8» SECTION F6AS8. ROUTINE TITLE a2 
-ROUT 8 -CK SETTING THE NO RECORD FOUND SNS BIT- -OK —- SPACE COUNT CAW X.o0X 
ROUTINE TITLE. ) 
ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SWITCH 7 ON. 
RESULT MESSAGES THE SAME AS ROUTINE 1, SECTION F6A8. 
4e2033 STATUS MESSAGES FOR ROUTINE ls SECTION F6A9. ERROR MESSAGE WHEN AN ERROR IS DETECTED AFTER A SPACE COUNT. 
THE FOLLOWING SPACE COUNT FUNCTIONS ARE CHECKED iTHE USER CAN 
~ROUT 1 -TEST TRUNCATED READ— FIND OUT WHICH FUNCTION FAILED BY REFERRING TO THE CAW). i 
ROUTINE TITLE. . 
is SPACE COUNT SHOULD SET FILE PROTECT SO AS TG 
—-XXX Rl DATA WRITTEN C3C3C3C3C3— INHIBIT ANY WRITE COMMANDS. 
-~ Rl DATA EXP RD C3C3C3C3 -—— Zs IF INDEX IS DETECTED WHILE SPACE COUNT IS SEARCHING 
-- R1 DATA ACT RD XXXXXXXXXX— FOR AN ADDRESS MARK, NO RECORD FOUND SHOULD BE SET. 
THIS IS THE RESULT MESSAGE. EITHER —ERR- OR -OK - AND ACTUAL READ 3. SPACE COUNT FOLLOWING A FORMAT WRITE SHOULD SET INVALID 
DATA ARE MOVED IN PRIOR TO PRINTOUT. SEQUENCE. 
4e SPACE COUNT NOT CHAINED FROM A PREVIOUS COMMAND SHOULD 
4eo2034 STATUS MESSAGES FOR ROUTINES 25 SECTION F6A9 SPACE OVER RECORD -0-. 
Se TWO CHAINED SPACE COUNTS NOT CHAINED FROM A PREVIOUS 
-ROUT 2 -CK MULTI TRACK 81T- COMMAND SHOULD SPACE TO RECORD -2-. 
ROUTINE TITLE. be CHECK THAT SPACE COUNT WILL REQUEST -3- BYTES FROM ) 


THE CHANNEL AND USE THESE BYTES AS THE KEY AND DATA 
LENGTHS. (CORRECT LENGTHS PROVIDED) 

Te SAME AS NUMBER 6 EXCEPT DATA LENGTH IS INCORRECT. , yd: 
THIS WILL ALSO FORCE A BURST CHECK. THE ACTUAL AND ‘ 
EXPECTED CSW,y SENSE, AND DATA ARE ALSO PRINTED OUT. 


~MULTI TRACK O.Ke=> 
SELF EXPLANATORY. 


~HeoARD NOT EQ EXP-MULTI TRK ER- 


seasdgt hie 





ROUTINE TITLE 


THE HOME ADDRESSES FOR A WHOLE CYLINDER ARE READ AND THEN COMPARED my ys 
AGAINST EXPECTED. IF THEY ARE NOT EQUAL THIS MESSAGE OCCURS. 4o2e38 STATUS MESSAGES FOR ROUTINE 32 SECTION -F6AA- 
4o2e35 STATUS MESSAGES FOR ROUTINE 34 SECTION F6AS~ mY “-RT3 - READ IPL ) 


-RT3-LONG RECORD- 
ROUTINE TITLE oy -OK - READ IPL CAW XeeeX 5 
ACCOMPANIES CORRECT RESULTS PRINTOUT WITH SWITCH 7 ON. 
-OK -LONG RECORD CAW X cee X 


ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SW 7 ON -ERR - RE AD I PL CAWX.00X ) 
ERROR MESSAGE WHEN AN ERROR IS DETECTED AFTER A READ IPL 
“ERR-LONG RECORD CAW X coe X COMMAND. READ IPL IS CHECK THAT IT WILL POSITION THE ACCESS . 
ERROR MESSAGE WHEN AN ERROR IS DETECTED WHILE , TO CYLINDER 00, HD O AND READ THE FIRST DATA RECORD GF THE 
ROUTINE IS PERFORMING WRITE-READ LONG RECORD TRACK. IF THERE IS NO IFL DATA RECORD PRESENT, THE PROGRAM 
(FULL TRACK RO) ALTERNATING BETWEEN TWO TEST WILL WRITE ONE. THE ACTUAL AND EXPECTED CSW, SENSE, AND DATA 
TRACKS. THE CSW AND SENSE WILL ALSO BE PRINTED mo ARE PRINTED OUT. 
OUT.BY REFERRING TD THIS AND THE LISTING» THE . 
USER CAN DETERMINE ON WHAT COMM-i2D (CCW) AND 422039 STATUS MESSAGES FOR ROUTINE 49 SECTION —F6AA~ 
WHAT ERROR (SENSE BIT) OCCURRED. ee ) 


-RT& —- END GF FILE 
ROUTINE TITLE 
e236 STATUS MESSAGES FOR ROUTINE, SECTION —F6AA- Oo S -OK — END OF FILE CAW Xeook ‘y 
: : ACCOMPANIES CORRECT RESULTS PRINTOUT WITH SWITCH 7 ON. 
“RTI-ER ASE 


4 
ROUTINE TITLE OF pF “ERR - END OF FILE CAW XeoeX 9 | 
ERROR MESSAGE WHEN AN ERROR IS DETECTED ON AN END OF FILE 
“OK —~ ER AS E CAW XXXXXX RECORD. THE FOLLOWING COMMANDS ARE CHECKED ON AN END OF | 
ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SWITCH 7 ON. Choe 3, FILE RECORD (THE USER CAN FIND OUT WHICH COMMAND FAILED BY 9 
REFERRING TO THE CAW). 
~ERR -~ ERA Ss E Caw Keook . i 
ERROR MESSAGE WHEN AN ERROR IS DETECTED AFTER ERASE COMMAND Oo “UNIT EXCEPTION — SHOULD NOT BE SET ON THE FOLLOWING 9 
A TRACK IS FORMATTED WITH RECORDS 1 AND 2. A COMMAND CHAIN © COMMANDS ——— i 
IS EXECUTED THAT ERASES RECORD 2 AND WRITES RECORD 3. THE SEARCH EQUAL ID READ COUNT 
PROGRAM THEN SEARCHES FOR RECORD 1 AND DOES A READ COUNT. SEARCH EQUAL KEY a 
RECORD 3 COUNT FIELD SHOULD BE READ AS RECORD 2 SHOULD NOT 
HAVE AN ADDRESS MARK, THE ACTUAL AND EXPECTED CSW, SENSEe “UNIT EXCEPTION - SHOULD BE SET ON THE FOLLOWING 
AND DATA ARE ALSO PRINTED GUT. COMMANDS ——— : 
READ RO WRITE KO 
402.37 STATUS MESSAGES FOR ROUTINE 2» SECTION FOAA READ CKD WRITE D 
. READ KD SEARCH KD 
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
DATE 16MAY66 30JUN66 30SEP66 20JAN67 30APR67 190CT67 I15FEB6S PROG.ID F 6A0-* DATE 16MAY66 30JUN66 30SEP66 20JAN67 30APR67 190CT67 15FEBOS PROGID F6A0-* 
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READ 0 
THE ACTUAL AND EXPECTED CSW» AND SENSE ARE ALSO PRINTED OUT. 
402240 STATUS MESSAGES FOR ROUTINE is SECTION ~FeAB- 


~ROUT 1-OVER/UNDER TRUNC OF CMDS 
ROUTINE TITLE 


-OK-OGVER/UNDER TRUNC OF CMDS CAW XeoekX 
ACCOMPANIES CORRECT RESULTS PRINTOUT WITH SWITCH 7 GR. 


“ERR-OVER/UNDER TRUNS OF CMDS CAW Keook 
CMD AA CCW CNT 8B EXP CSW eee ACT CSW occ 
EXP DATA CCCC wee CCCCCS 

ACT DATA DDDD wee ODDDCS 


CODE EXPLANATION -—= 

AA 2314 OPERATION CODE 
WILL BE ONE GF THE FOLLOWING COMMANDS* 
1A - READ HA 05 - WRITE DATA 


16 - READ RO OD - WRITE KEY-DATA 
12 - READ COUNT 1D - WRITE C-K-D 
06 ~ READ DATA 39 — SEARCH EQ-HA 
OE —- READ KEY~DATA 31 - SEARCH EQ-ID 
1E - CARD C-K~D 29 ~ SEARCH EQ-KEY 
19 — WRITE HA 51 - SEARCH HI~ID 


15 = WRITE RO 


BB THIS IS THE CCW COUNT THAT WAS USED IN THE CCW 
CeeoC THIS IS THE EXPECTED DATA 
DeoeD THIS IS THE ACTUAL DATA 
CS THIS IS THE PATTERN THAT IS USED TO RESET THE ACTUAL 
READ IN AREA BEFORE THE COMMAND IS EXECUTED. 
1 MORE BYTE THAN IS TRANSFERED IS PRINTED OUT 
THIS BYTE SHOULD BE --C5--. 
XeeeX CHANNEL ADDRESS WORD - POINTS TO CCW CHAIN 
ERROR MESSAGE WHEN AN ERROR IS DETECTED ON AN OVER GR UNDER 
TRUNCATION OF A FILE COMMAND. OVER TRUNCATION IS WHEN THE 
CHANNEL REQUESTS MORE BYTES THAN THERE ARE AVAILABLE. UNDER 
TRUNCATION IS WHEN THE CHANNEL REQUESTS LESS BYTES THAN THERE 
ARE AVAILABLE. , 


TRACK FORMAT -— 
HAy RO (K2z2- 024), R1 (K=O, De&)y R2 (KZ, Deh) 


CHANNEL COUNT FOR TRUNCATION 


COMMAND NORMAL COUNT 

1A 5 309 

16 14 698e9elUst1912913,15 
12 8 5210 

06 & (R11) 305 

oe 6& (R2) 19293,8 

1E 14 (R2) 295 eB e Del Oellsil7 
19 5 496 

15 1% 228911,17 

05 & (RI) 3¢5 

oD & (R2) 1022499 

10 14 (R2) § 98e9210213515 
39 4 296 

31 5 (R21) 478 

29 2 (R2) ie3 

51 2 (R2) 307 


THE ACTUAL AND EXPECTED CSW ARE ALSO PRINTED OUT. IF 
A UNIT CHECK OCCURRED, THE SENSE BYTES ARE ALSO PRINTED 
OUT. 
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TBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

4e2041 STATUS MESSAGES FOR ROUTINE 1, SECTION F6AC 
-ROUT 1-TEST HALT 1/0 ON READ- 
THIS MESSAGE PRINTS IF ROUTINE TITLE IS REQUESTED AND 
TS UNDER CONTROL GF SECTION SENSE SWITCH 6.4 


“XXX HIO EXPECT CC#2 ACTUAL CCex- 


THE CONDITION CODE IS EXAMINED AFTER HIO HAS BEEN ISSUED. 


IF THE CONDITION CODE IS 2 (STOPPED)s THE LETTERS —OK- 
REPLACE THE FIRST THREE X*S AND A 2 IS INSERTED AS THE 
ACTUAL CC. iF THE CONDITION CODE 15 OTHER THAN 2,5 THE 
LETTERS -EEK- REPLACE THE FIRST THREE X*S AND THE 
APPROPORATE NUMBER IS SHOWN AS THE ACTUAL CC. PRINTING 
OF THE ~OK~ MESSAGE IS UNDER CONTROL OF SECTION SENSE 
SWITCH 7. 


~ERR-HIO FAILED TG STOP CHAIN - EXP DATA = FFF- 

ACT DATA = XXXXXXXXXXXXXXXX— 

THIS MESSAGE WILL PRINT OUT IF HIQ FAILS TG BREAK THE 
CHAIN OF CCW'S THAT INCLUDE A READ RECORD 1 COMMAND. 
THE ACTUAL DATA X*S WILL BE REPLACED BY A®S WHICH ARE 
WRITTEN ON RECORD 1. 


-HIO STOPPED CHAIN- 
THIS MESSAGE 1S UNDER CONTROL OF SECTION SENSE SWITCH 7 
AND PRINTS OUT IF THE HIG COMMAND WORKED PROPERLY. IT 


INDICATES THAT THE HIO COMMAND STOPPED THE READ OPERATION 


DURING THE READING OF RECORD ZERO AS EXPECTED. 


%o2042 STATUS MESSAGES FOR ROUTINE 2¢ SECTION FeAC 
~ROUT 2— TEST HALT 1/0 ON WRITE— 

THIS MESSAGE PRINTS IF ROUTINE TITLES ARE REQUESTED AND 
IS UNDER CONTROL OF SECTION SENSE SWITCH 66 


“XXX HIO EXPECT CC=2_ ACTUAL CC=X- 
SAME AS ROUTINE 1. 


-HIG STOPPED CHAIK= 
SAME AS ROUTINE 1. 


-~ERR-HIO FAILED TO STOP CHAIN ON WRITE- 

DID NOT PAD WITH ZEROS- 

THIS MESSAGE PRINTS IF THE HIO ISSUED DURING THE WRITE 
COMMAND DOES NOT RESULT IN PADDING THE UNWRITTEN PORTION 
OF THE RECORD WITH ZEROS. 

402043 STATUS MESSAGES FOR ROUTINE 35 SECTION F6AC 
~ROUT 3-CK IF CU WILL MISS AN AM 

ROUTINE TITLE 


~OK-CK IF CU WILL MISS AN AM 
ACCOMPANIES CORRECT RESULTS PRINTOUT WITH SWITCH 7 ON. 


-~CU MISSED AN ADRS HK 

LAST CNT READ XXXoooXXX 

ERROR MESSAGE WHEN AN ERROR IS DETECTED AFTER THE READ 
COUNT CHAIN IS PERFORMED. THIS ROUTINE CHECKS FOR THE 
POSSIBILITY THAT THE CONTROL UNIT (CU) WILL MISS AN 
ADDRESS MARK. A TRACK 1S FORMATTED WITH AS MANY 
ADDRESS MARKS AS POSSIBLE (71 RECGROS WITH KEY LENGTH 


= O, DATA LENGTH = 1). THEN THE FOLLOWING CHAIN IS 
EXECUTED -~ 

READ HA (ORIENTATION) 

READ COUNT 

TIC *-8 


THIS CHAIN WILL READ COUNT (CU HAS TO DETECT ADDRESS 
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 


DATE 
EC NO. 


LGOMAY66E 
416146 


Z30JUN66 
&&16146A 


3OSEP66 
“#20836 


20JAN67 
420637 


ZOAPR6ET 
420902 


L9BCT67 
£22906 


PART NO. 
PAGE NO. 

I5FEB6S PROG.IO 
420662 PAGE NG. 


2218322 
OOO7A 


FGEAQ—% 
007A 


se 


~ 


ww) 


3 


~ 


TE eee eh en Ue RR REIN OMAR ge Sr aE 2 


voter Beene at 6 


IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 


DESCRIPTION OF 2324 CONTROL UNIT FUNCTION TEST 


MARK IN ORDER TO PERFORM READ) ON ALL RECORDS OF THE 
TRACK. EACH COUNT (GR ADDRESS MARK) WILL BE READ TWICE 
BEFORE CHAIN IS BROKEN VIA NO RECORD FOUND (INDEX 
SENSED TWICE}. 

THE CHAIN IS REPEATED -500— TIMES BEFORE EXITING. 

IF AN ADDRESS MARK IS MISSED THIS SHOULD BREAK THE 
CHAIN VIA A UNIT CHECK AND SET MISSING ADDRESS MARKER 
IN SENSE BYTES» THE LAST COUNT READ WHICH WILL BE THE 
COUNT OF THE RECORD IN FRONT GF THE RECORD WHOSE ADDRESS 
MARK WAS MISSED IS PRINTED OUT. ALSO THE CAW, CSW, 

AND SENSE ARE PRINTED OUT. 


“ERR-CK IF CU WIttL MISS AN AM 

LAST CNT READ XXXeooXXX 

ERROR MESSAGE WHEN AN ERROR IS DETECTED. 

WHEN THE READ COUNT CHAIN IS BROKENe THE PROGRAM EXAMINES 
THE SENSE BYTES FOR MISSING ADDRESS MARKER BIT. IF OFFyg 
THIS MESSAGE IS PRINTED OUT ALONG WITH THE CAWs CSwe 

AND SENSE. 


PROBABLE DATA CHECK IN COUNT FIELD. 


4e2e4% STATUS MESSAGES FOR ROUTINE 4- SECTION F6AC 
“ROUT 4-CK IF CU WILL PICK UP AM 
ROUTINE TITLE 


~OK-CK IF CU WILL PICK UP AN 
ACCOMPANIES CORRECT RESULTS PINTOUT WITH SWITCH 7 ON. 


-CU-PICKED UP AN ADRS MK ~AM~-OXX 
ERROR MESSAGE WHEN AN ERROR IS DETECTED. 
THIS ROUTINE CHECKS FOR THE POSSIBILITY THAT THE CONTROL 
UNIT (CU) WILL PICK UP ANN ADDRESS MARK. THE ROUTINE WILL 
PROCESS RECORDS WHOSE DATA AREA VERY CLOSELY APPROXIMATES 
A --GAP, ADDRESS MARK, COUNT -- TO CHECK IF THE CONTROL 
UNIT WILL DETECT THIS SIMULATED GAP AND ADDRESS MARK AND 
TRANSFER THE OUMMY COUNT FIELD THAT FOLLOWS IT. 
A TRACK IS FORMATTED WITH 43 RECORDS — 
RECORD FORMAT -—— 
NORMAL COUNTs NO KEY», DATA AREA 
DATA AREA -— 
—GAP—, —AM=-» ~COUNT- 
COUNT -- 
—-AM-OXX~ WHERE XX 1S RECORD NUMBER. 
THE BURST BYTES FOR THE COUNT ARE SUCH THAT IF THE CU 
DETECTS A GAP AND ADDRESS MAKR AND TRANSFER THE COUNT, 
A DATA (BURST) CHECK WILL OCCUR AND 3REAK THE READ CCUNT 
CHAIN. 
THE FOLLOWING CHAIN IS EXECUTED -— 
READ HA (ORIENTATION) 
READ COUNT 
TIC *-8 
THIS CHAIN WILL READ COUNT (CU HAS TO SEARCH FOR AN 
ADDRESS MARK IN ORDER TO READ COUNT) ON ALL RECORDS OF 
THE TRACK. SINCE CONTROL UNIT WILL BE SEARCHING FOR 
AN -ADDRESS MARK- OVER THE DATA AREA OF A RECGRDe WHERE 
THE SIMULATED GAP AND AM ARE LOCATED. IF ADDRESS MARK 
RECOGNITION IS FAILING AN ADDRESS MARK MAY BE PICKED UP. 
EACH COUNT IS READ TWICE BEFORE THE CHAIN IS BROKEN 
VIA NO RECORD FOUND CINDEX SENSED TWICE). 
THE CHAIN IS REPEATED -500— TIMES BEFORE EXITING. 
ALSO THE CAW, CSW, AND SENSE ARE PRINTED OUT. 


~ERR-CK IF CU WILL PICK UP AM 

ERROR MESSAGE WHEN AN ERROR IS DETECTED AND CONTROL 

UNIT DID NOT PICK UP AN ADDRESS MARK. 

WHEN THE READ COUNT CHAIN IS BROKEN, THE PROGRAM EXAMINES 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 


THE SENSE BYTES AND READ AREA TO DETERMINE IF AN ADDRESS 
MARK WAS PICKED UP OR NOT. IF NOT THE MESSAGE IS PRINTED 
ALONG WITH CAW, CSW, AND SENSE. PROBABLE DATA CHECK IN 
COUNT FIELD. 

402045 STATUS MESSAGES FOR ROUTINE le SECTION F6AD 


~ROUT 1-FILE INTERACTION 
ROUTINE TITLE 


~GOT ERROR FORMATTING CYLINDER 

WHILE PROGRAM WAS FORMATTING THE WRITE-READ FILE AN 
ERROR WAS DETECTED. EXAMINE CSW AND SENSE BYTES FOR 
REASON. 


~COMMAND CHAIN WAS NOT ACCEPTED 

CAW --- CSW --- SNS --- 

WHEN A START I/O WAS ISSUED TO A FILE DRIVE (WRITE- 
READ OR SEEK)» A CONDITION CODE OF 1, 2» OR 3 RESULTED. 
AFTER EXAMINING THE CSW, THE CONTROL UNIT 1S NOT BUSY, 
SO ERROR MESSAGE IS PRINTED OUT. 


-FILE STATUS O1191999 

THIS MESSAGE FOLLOWS MOST OF THE OTHER ERROR 
MESSAGES AND GIVES THE STATUS OF THE FILE ORIVES 
AT THE TIME THE ERROR OCCURS. IN STATUS MAP LEFT 
MOST POSITION IS DRIVE Os NEXT POSITION IS DRIVE 
1, AND SO ON UNTIL THE RIGHT MOST POSITION IS 


DRIVE T. 

CODE DEFINITION 

Ss THIS DRIVE IS NOT BEING USED. 

1 A START 1/0 COMMAND WAS ISSUED AND 
ACCEPTED TO THIS FILE DRIVE,» BUT THE 
FILE HAS NOT INDICATED ENDING STATUS 
YET. 

0 A START 1/0 COMMAND WAS ISSUED AND 
ACCEPTED BY THIS FILE DRIVE AND THE 
FILE HAS INDICATED AN ENDING STATUS. 

—-CANT GET SENSE BYTES 


ERROR MESSAGE WHEN PROGRAM RECEIVES A CONDITION CODE 
le 29 OR 3 ON A START 1/0 WITH A SENSE COMMAND CODE. 


-NO INTRPT FROM FILE 

ERROR MESSAGE WHEN DIAGNOSTIC MONITOR CALL SVC 
X*DBS (WAIT) TIME OUT. THIS INDICATES THAT SOME 
FILE HAS NOT INDICATED AN ENDING INTERRUPT. 

IF WRITE-READ FILE, PROBABLY MISSING CHANNEL AND 
DEVICE END OR CONTROL UNIT END. ALSO CONTROL UNIT 
COULD BE FAILING TO INDICATE CONTROL UNIT BUSY. IF 
SEEK FILE, PROBABLY MISSING DEVICE END. 


“EXTRA DEVICE END FROM FILE XXX 

ERROR MESSAGE WHEN A —DEVICE END~- 1/0 INTERRUPT 
IS RECEIVED FROM A FILE AND THAT PARTICULAR FILE 
HAS ALREADY INDICATED A DEVICE END INTERRUPT OR 
THE FILE WAS NOT BEING USED. 


“SEEK FILE WENT TO WRONG CYL 

WAS AT see SK TO cee WENT TO one 

ERROR MESSAGE WHEN AN ERROR IS DETECTED ON A FILE 

DRIVE BEING USED FOR SEEKING. AFTER ALL FILES BEING 
USED HAVE INDICATED AN ENDING CONDITION», THE HOME 
ADDRESSES ARE READ ON THOSE FILES BEING USED FOR SEEKING. 
IF THE HOME ADDRESS READ DOES NOT AGREE WITH THE SEEK 
ARGUMENT (WHERE ACCESS WAS TOLD TO SEEK TO), THIS ERROR 
MESSAGE IS PRINTED OUT INDICATING WHERE THE ACCESS WAS, 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 


2 WHERE IT WAS TOLD TO SEEK TO» AND WHERE IT WENT. THIS 
REQUIRES THAT & GOOD PACK BE USED WITH HOME ADDRESS 
ON ALL CYLINDERS. IF A UNIT CHECK ERROR WAS DETECTED 
AS A RESULT OF ACCESS GOING TO INNER OR OUTER POSITIVE 
STOP, THE -WENT TO~ IS NOT PRINTED OUT. ALSO PRINTED 
IS THE CAWs CSW, AND SENSE SYTE INFORMATION. 
FILE APPEARS TO BE SEEKING WRONG, RUN PROGRAM F6BA TG 
F6BD ON THIS ORIVE. 


“ERROR ON WRITE-READ FILE 

C AW eos CSW eee SNS e2oee 

ERROR MESSAGE WHEN AN ERROR IS DETECTED ON THE FILE DRIVE 
BEING USED TO READ AND WRITE ON. IF A UNIT CHECK, 

DEVICE END, AND CHANNEL END 1/0 INTERRUPT IS RECEIVED 
FROM THE FILE BEING USED FOR WIRINTG AND READING, THIS 
MESSAGE IS PRINTED OUT ALONG WITH CAWs CStis AND SENSE 
BYTE INFORMATION. USER SHOULD EXAMINE THIS DATA FOR 
TROUBLE. 


“READ-WRITE DATA DOES NOT CAMPARE CAW XXXXX 

ERROR MESSAGE WHEN AN ERROR IS DETECTED ON THE FILE 
DRIVE BEING USED FOR READ AND WRITE. AFTER THE READ 
AND WRITE OPERATIONS HAVE BEEN COMPLETED ON THE WRITE 
READ FILE DRIVE, THE PROGRAM WILL COMPARE THE READ DATA 
WITH THE WRITE DATA. THIS ERROR MESSAGE IS PRINTED 

OUT IF THESE DATA RECORDS DO NOT COMPARE. 

THE CAW IS PRINTED OUT TO INDICATE WHICH CHAIN THE 
ERROR OCCURED ON. THE PROGRAM WILL ALTERNATE SETWEEN 
THE FOLLOWING CHAINS. 


—OR- 
SEEK HEAD SEEK HEAD 
READ COUNT SEARCH ID 
SEARCH KEY TIC #~8 
TIC *-16 WRITE KEY-DATA FROM Al 
READ DATA INTO AREA Al SEARCH ID 
SEARCH ID TIC *-8 
TIC *-8 READ KEY-DAT& INTD AREA A2 
WRITE DATA FROM AREA Al 
SEARCH ID 
TIC *-8 


READ DATA INTO AREA A2 
4e2<0%6 STATUS MESSAGES FOR ROUTINE ls SECTION F6AE. 


~ROUTINE 1 -TEST SRH EQ KEY-DATA- 
ROUTINE TITLE. 


-CT-KY-DATA RD AND EXP EQ- 


THE SEARCH EQ KEY--DATA COMMAND IS CHECKED BY FOLLOWING IT WITH A 


READ COUNT~~KEY~--DATA. 
IF SEARCH WAS CORRECT. 


-~CT-KY-DATA READ NOT EQ CT-KY-DATA WRITTEN— 
UNEQUAL RESULTS FROM ABOVE MENTIONED COMPARE. 


Ge2e47T STATUS MESSAGES FOR ROUTINE 2+ SECTION FOAE. 


-~ROUT 2 = 
-3 RECS ARE USED WITH RO- 


~REC 1D KEY,DATA DATA~ 
~1 00C3000001 REC1 RECI- 
-2 00C3000002 REC2 REC2- 
-3 00C3000007 RECT RECT 


THE RECORD WRITTEN AND READ IS COMPARED TO SEE 


THIS IS THE ROUTINE TITLE WHICH EXPLAINS THE THREE RECORDS WHICH ARE 


USED IN ADDITION TO RECORD ZERO. 


THE COLUMN UNDER THE HEADING ~-REC-- REPRESENT THE RECORDS FOLLOWING 
RO» THAT IS- RECORD 1» RECORD 2: AND RECORD 2 ARE WRITTEN FOLLOWING 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 


TRE RECORD 0. THE DATA IN THE COLUMN UNDER --ID-- REPRESENT THE COUNT 
OR ID FIELDS» IN HEXADECIMAL REPRESENTATION, OF THE CORRESPONDING 
RECORDS. IN OTHER WORDS» THIS IS THE CCHHR PORTION OF THE COUNT FIELDS 
FOR THE CORRESPONDING RECORD. THE DATA IN THE COLUMN UNDER ~~KEY,DATA~— 
REPRESENT THE KEY FIELD OF THE RESPECTIVE RECORDS. THE DATA IN THE 
COLUMN UNDER THE HEADING -~DATA=~- REPRESENT THE DATA FIELD OF THE 
RESPECTIVE RECORDS. IT SHOULD BE NOTED THAT THE KEY FIELDS AND DATA 
FIELOS ARE FOUR BYTES IN LENGTH AND ARE REPRESENTED IN THIS MESSAGE 

BY THE PRINTABLE CHARACTERS OF THE EBCDIC. 


~SRCH HI KEY-DATAeCORE KEY-DATA RECBREC8~ 

THIS IS ONE EXAMPLE OF THE SUBTITLES THAT OCCUR BEFORE EACH PASS THROUGH 
THIS ROUTINE. IT TELLS THE COMMAND TCG BE TESTED, AND THE CORE KEYsDATA 
TO BE SEARCHED AGAINST. 


~“SRCH HI KEY-~DATAsCORE KEY-DATA RECIRECISORIEN. ON RI- 

THIS IS ANOTHER EXAMPLE OF A SUBTITLE. THE ADDITIONAL PORTION HERE, 
“~ORTEN. ON RO- » TELLS THAT THE FILE IS ORIENTED ON RECORD ZERO SEFORE 
THE SEARCH IS ISSUED. 


“SRCH HI KEY-DATA,CCH CT EQ 6eFILE CT EQ 8yCORE DATA RECZRE,GRIEN.GN RO- 
THIS IS ANOTHER EXAMPLE OF A SUBTITLE. THE ADDITIONAL PORTIGN HERE o~-CCy 
CT EQ SeFILE CT EQ B- TELLS THE INCORRECT LENGTH COMMAND ISSUED, AND 
WHAT LENGTH IT IS ON FILE. 


THE ABOVE THREE EXAMPLES OF MESSAGES ARE SUBTITLES WHICH OCCUR AT THE 
BEGINNING OF EACH SECTION OF THIS ROUTINE. THEY OCCUR TO DESCRIBE THE 
SEARCH COMMAND TO BE TESTED AND THE WAY IT IS TESTED. 


-GOT ER FORMATING TRACK= 
SELF EXPLANATORY. 


“ERR CSW IS XXXXXXXXXXXXXXXX SHLD BE XXXXXXXXXXXXXXXX— 

-SNS ITS KXXXXXXXXXXX SHD BE XXXXXAXXXXXXXX— 

UNEXPECTED RESULTS FROM SEARCH COMMAND CAUSE THESE TWO ERROR MESSAGES. 
-RECX CAUSED HIT NO REC SHLD CAUSE HIT= 

IN THIS MESSAGE AND THE FOLLOWING TWOs -HIT- MEANS THE SEARCH CONDITIONS 
BEING TESTED ARE SATISFIED. 


-~RECX CAUSED HIT RECY SHLD CAUSE HIT- 
SEE MESSAGE ABOVE. 


~RECY SHLD CAUSE HIT NO REC CAUSED HIT- 
SEE MESSAGE ABGVE. 


4e2e48 STATUS MESSAGES FOR ROUTINE LeSECTION FOAF. 


~ROUT 1 -WRITE AND READ SPECIAL CTeKEY AND DATA~ 
ROUTINE TITLE. 


-CT-KEY~DATA READ DOES NOT EQ WRITTEN- 
SELF EXPLANATORY. 


-SPECIAL CTI-KY-DATA WRITTEN CORRECTLY- 
SELF EXPLANATORY. 


402.49 STATUS MESSAGES FOR ROUTINE 2eSECTION FOAFe 


~ROUT 2 -TEST WRITE AND READ DATA WITH RECORD OVERFLOW< 
ROUTINE TITLE. 


-DATA READ DOES NOT EQUAL DATA WRITTEN- 
SELF EXPLANATORY. 


~DATA WRITTEN AND READ CORRECTLY~- 
SELF EXPLANATORY. 
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
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18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2218322 IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2218322 a 
PAGE NO. 0010 fo PAGE NO. = 0010A > | 
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION GF 2314 CONTROL UNIT FUNCTION TEST 
: 
. > 
402.50 STATUS MESSAGES FOR ROUTINE 3eSECTION F6AF. ‘ i 
O) 2 “RT 2-REC OVFLO TO TRK WITH WAONS HEAD NO. > : 
=ROUT 3 -TEST WRITE AND READ KEY-DATA WITH RECORD OVERFLOW- ROUTINE TITLE ‘ 
ROUTINE TITLE. j 
oO z -~OK -OFLO TO TRK WITH WRONG HD NO. Ja 
—KEY DATA RD DOES NOT EQ KY—DATA WR- ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SW 7 ON 4 
KEY DATA READ DOES NOT EQUAL KEY DATA WRITTEN. i 
Oo 5 —~ERR-OFLO TO TRK WITH WRONG HD NC. di 
~KEY-DATA WRITTEN AND READ CORRECTLY- ERROR MESSAGE WHEN OVERFLOWING TO A TRACK 
SELF EXPLANATORY. WITH WRONG HEAD NUMBER ENDICATES THE CORRECT 
O Oo AND INCORRECT CSW AND SENSE BITS. ) 
4o2051 STATUS MESSAGES FOR ROUTINE 4sSECTION F6AF. 
4e2e57 STATUS MESSAGES FOR ROUTINE 3¢SECTION F6B0. 
-ROUT 4 -TEST READ COUNT WITH RECORD OVERFLOW- o 0 
ROUTINE TITLE. “RT 3-REC OVFLO FROM ALT TRK 
ROUTINE TITLE 
-COUNT READ DOES NOT EQ COUNT EXP- G pa \ 
COUNT READ DOES NOT EQUAL COUNT EXPECTED. -OK -REC OVFLO FROM ALT TRK 
ACCCMPANIES CORRECT RESULTS PRINT OUT WITH SW 7 ON 
-COUNT READ EQUALS COUNT EXPECTED- a 
SELF EXPLANATORY. “ERR-REC OVFLO FROM ALT TRK 
ERROR MESSAGE WHEN OVERFLOWING FROM AN ALTERNATE TRACK TO 
4% e2052 STATUS MESSAGES FOR ROUTINE 5,SECTION FOAF. 6 A NORMAL TRACK DOES NOT INDICATE THE CORRECT CSW AND SENSE BITS. } 
“ROUT 5 -TEST WRITE AND READ DATA WITH REC OVERFLOW OF HALF A CYL= 402258 STATUS MESSAGES FOR ROUTINE 4+ SECTION F6B0. . 
ROUTINE TITLE. oO d- 
“RT 4-SCAN AN OFLO RECORD 
—DATA READ DOES NOT EQUAL DATA WRITTEN- ROUTINE TITLE 
SELF EXPLANATORY. CO) >| 
-OK -<-SCAN AN OFLO RECORD i 
—-DATA WRITTEN AND READ CORRECTLY— ACCOMPANIES CGRRECT RESULTS PRINT—-OUT WITH SH 7 ONe 
SELF EXPLANATORY.» : > ae 
-ERR-SCAN AN OFLO RECORD ; 
4e2.53 STATUS MESSAGES FOR ROUTINE 6,SECTION F6AF. ERROR MESSAGE WHEN SCANNING AN OVERFLOW RECORD 
INDICATES CORRECT AND INCORRECT CSW AND SENSE BITS. ) 
-ROUT 6 -TEST WRITE AND READ KEY-DATA WITH RECORD OVERFLOW-HALF CYL- 
ROUTINE TITLE. 402059 STATUS MESSAGES FOR ROUTINE Se SECTION F6B0. 
a) 
-KY-DATA RD DOES NOT EQ KY-DATA WR- , -RT5-OVFLO TO END-OF-CYL 
KEY DATA READ DOES NOT EQUAL KEY DATA WRITTEN. ROUTINE TITLE - 
) C) 
“KEY-DATA WRITTEN AND READ CORRECTLY- -OK -OVFLO TO END-OF-CYL 
SELF EXPLANATORY. ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SH 7 ON 
q 
4.2.54 STATUS MESSAGES FOR ROUTINE 7/SECTION FOAF. ; . ~ERR-OVFLO TO END-OF-CYL 
ERROR MESSAGE WHEN OVERFLOW TO END-OF-CYLINDER 
~ROUT 7 -TEST READ COUNT WITH RECORD OVERFLGH— oO } DOES NOT RESULT IN CORRECT CSW AND SENSE BITS } 
ROUTINE TITLE. 
4e2e60 STATUS MESSAGES FOR ROUTINE le SECTION F6B1. 
-COUNT READ DOES NOT EQ COUNT EXP- O16 > j 
SELF EXPLANATORY. CK USE OF 6TH SNS BYTE WHEN OVERFLOW TO DEF SURF WHILE READING A KD 
OVERFLOW REC 
-COUNT READ EQUALS COUNT EXPECTED- oO ra) ROUTINE TITLE Xy 
SELF EXPLANATORY. 
-ROUT RAN OK 
4.2655 STATUS MESSAGES FOR ROUTINE 1¢SECTION F6BO. Cx Lo 9 
-ERR WHEN CK RD KD OVFL REC TO A DEF SURF 
“RT 1-VIOLATION OF FILE MK WITH OVFLO ERROR WHEN CHECKING READ KEY-DATA OVERFLOW RECORD TO A DEFECTIVE 
ROUTINE TITLE SURFACE. PRINTS AS A RESULT OF INCORRECT CSW OR SENSE. y 
-OK -VIOLATE FILE MK WITH OVFLO —ERR WHEN RD DATA VIA 6TH SNS BYTE CCWs ON ALT SURF | 
ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SW 7 ON ; ERROR MESSAGE WHEN READ DATA VIA 6TH SENSE BYTE CCW, ON ALTERNATE >) 
SURFACE. PRINTS AS A RESULT OF INCORRECT CSW OR SENSE- 
~ERR-VIOLATE FILE MK WITH OVFLO 
ERROR MESSAGE WHEN GVERFLOWING TO A FILE PROTECTED -ERR WHEN RD REMAINDER OF CYL» FOLLOWING THE DEF TRKy VIA 6TH SNS \ 
BOUNDARY DOES NOT INDICATE CORRECT CSW AND SENSE BITS. BYTE CCWe PRINTS AS A RESULT OF INCORRECT CSW OR SENSE. 
4.2.56 STATUS MESSAGES FOR ROUTINE 2+ SECTION F6B0. 4e2061 SIATUS MESSAGES FOR ROUTINE 2, SECTION FOB1. 
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION GF 2314 CONTROL UNIT FUNCTION TEST 
> 
DATE 16MAY66 30JUN66 30SEP66 20JAN67 30APR67 190CT67 15FEBO8 PROG. ID F 6A0-* DATE 16MAY66 30JUN66 30SEP66 20JAN67 30APR67 190CT67 I15FE568 PROG.ID FeA0-9 
EC NO. 416146 4161464 420836 420637 420902 422906 420662 PAGE NO. 0010 EC NO. 416146 4161464 420836 420637 420902 422906 420662 PAGE NOs O010A 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 
PAGE NO. 
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
CK USE OF 6TH SNS BYTE WHEN OVERFLOW TO DEF SURF WHILE BRITING THE 
DATA PORTION OF AN OVFLO REC 
ROUTINE TITLE 
“ERR WHEN CK WR DATA OVFL REC YO A DEF SURF 
ERROR PRINT-—OUT BECAUSE OF INCORRECT CSW OR SENSE. 
“ERR WHEN WR DATA VIA 6TH SNS BYTE CCWe GN ALT SURF 
ERROR PRINT—-QUT BECAUSE OF INCORRECT CSw OR SENSE. 
“ERR WHEN WR REMAINCER OF CYL» FOLLOWING THE DEF TRK, VIA 6TH SNS BYTE 
4e2062 STATUS MESSAGES FOR ROUTINEL, SECTION F682. 
~CK USE OF 6TH SNS BYTE WHEN OVERFLOW TO DEF SURF WHILE SCANNING EQ 
TITLE 
“~KEY-DATA PORTION OF AN OVERFLOW REC DATA 18% EQ 
~ERR WHEN SCAN EQ KEY DATA REMAINDER OF CYL, AFTER DEF TRK VIA 6TH 
SNS BYTE 
ERROR PRINT~OUT BECAUSE OF INCORRECT CSH OR SENSE 
“ROUTINE RAN OK 
4eZe63 STATUS MESSAGES FOR ROUTINE 2+ SECTION F6B2. 
~CK 6TH SENSE BYTE 45 AND 75 
TITLE 
“ERR WHEN CK SCAN HI KEY DATA OVFL REC TO A DEF SURF CORE DATA EQ 
FILE DATA 
RESULT OF INCORRECT CSW OR SENSE 
“ERR WHEN SCAN HI KO» VIA 6TH SNS BYTE CCW, ON ALT SURF FILE HI THAN 
CORE. 
RESULT OF INCORRECT CSW OR SENSE 
~ERR WHEN SCAN HI REMAINDER OF CYL FOLLOWING THE DEF TRK, VIA 6TH 
SENSE BYTE» WHEN HI HAS BEEN SATISFIED ON DEF SURF 
RESULT OF INCORRECT CSW OR SENSE. 
4%#e2064 STATUS MESSAGES FOR ROUTINE 15 SECTION F6éB3. 
-CK 6TH SENSE BYTE 65 AND 55 
TITLE 
“ERR WHEN CK SCAN HI OR EQUAL OVFL REC TO A DEF SURF CORE DATA EQ 
FILE DATA 
RESULT OF INCORRECT CSW OR SENSE. 
-ERR WHEN SCAN HI EQs VIA 6TH SNS BYTE CCW. ON ALT SURF FILE LO THAN 
CORE 
RESULT OF INCORRECT CSW OR SENSE. 
“ERR SCAN HI--EQ REMAINDER OF CYL FOLLOWING THE DEF TRK, VIA 6TH SNS 
BYTE, WHEN LO HAS BEEN SATISFIED ON DEF SURF 
RESULT OF INCORRECT CSW OR SENSE 
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
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PART NO. 2218322 
PAGE NO. GOLLA 
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
5. COMMENTS 
5.1 COMMENTS ON SECTION FOAO. 
ROUTINE ONE CHECKS THE TEST I/O INSTRUCTION BY ISSUING A TEST 1/6 AND 
CHECKING THE STATUS FOR RESULTS. 
ROUTINE TWO CHECKS SENSE I/0 BY ISSUING A SENSE AND CHECKING THE STATUS. 
THE INITIAL STATUS SHOULD 3E ZERO AND FINAL STATUS SHOULD BE CHANNEL 
END AND DEVICE END. 
ROUTINE THREE CHECKS NO--OP COMMAND BY ISSUING A NO--GP AND MAKING SURE 
THAT IT IS TREATED AS AN IMMEDIATE OPERATION AND THAT THE STATUS IS 
CHANNEL END AND DEVICE END. 
ROUTINE FOUR CHECKS CONTROL HEAD SEEK. A HEAD IS SEEKED AND THE HOKE 
ADDRESS READ. I7 IS THEN COMPARED YO MAKE SURE SEEK WAS SUCCESSFUL. 
ROUTINE FIVE CHECKS CONTROL CYLINDER SEEK BY THE SAME METHOD AS ROUTINE 
FOUR CHECKS HEAD SEEK. 
ROUTINE SIX TEST CONTROL RESTGRE BY SEEKING A GIVEN CYLINDER AND HEAD 
AND THEN ISSUING THE RESTORE. THE HOME ADDRESS JS THEN READ AND 
COMPARED TO MAKE SURE THE RESTORE WAS SUCCESSFUL. 
ROUTINE SEVEN TEST CONTROL SEEK BY THE SAME METHOD AS ROUTINE FOUR 
CHECKS HEAD SEEKS. 
5e2 COMMENTS ON SECTION F6A1. 
ROUTINE ONE CHECKS THE HOME ADDRESS OPERATIONS. A HOME ADDRESS IS 
WRITTEN DIFFERENT THAN THE STANDARD AND IS READ BACK. IT IS THEN 
COMPARED TG SEE THAT IT IS QKAY, AND THEN THE STANDARD HOME ADDRESS IS 
REWRITTEN. 
ROUTINE TWO CHECKS SEARCH HOME ADDRESS: WRITE AND READ RECORD ZERQ. 
SEARCH HOME ADDRESS, WRITE RECORD ZERQ ARE FOLLOWED BY A SEARCH HOME 
ADDRESS,» READ RECORD ZERO. THE RECORD ZERG WRITTEN AND READ IS 
COMPARED TO SEE IF THE OPERATION WAS SUCCESSFUL, 
ROUTINE THREE CHECKS SEARCH EQUAL COUNT» WRITE AND READ COUNT-~KEY--DATA 
BY THE SAME METHOD AS ROUTINE THO. 
NO CHECK IS MADE FOR MISSING ADDRESS MARKS IN FRONT OF A KEY OR DATA 
FIELO, HOWEVER THIS CONDITION WILL BE INDICATED AS & DATA CHECK BY THE 
PROGRAM UNLESS THE KEY AND DATA FIELDS ARE BOTH THE SAME LENGTH. 
IN WHICH CASE NO ERROR WILL BE DETECTED. 
ROUTINE FOUR CHECKS THE GAP LENGTH BETWEEN RECORD ONE AND RECORD TWO. 
ROUTINE ELEVEN CHECKS THE GAP LENGTH BETWEEN RECORD ONE AND RECORD Two. 
IT OGES THIS BY CONTINUOUSLY REWRITING RECORD ONES DATA AND SEARCHING 
RECORD TWO COUNT. IF THE GAP VARIES SIGNIFICANTLY THE COUNT OF RECORD 
TWO WILL BE DESTROYED AND THEREFORE NOT FOUND. IF RECORD TwO COUNT IS 
FOUND THE GAP REMAINED OKAY. A SECTION OF ROUTINE THREE IS USED TO 
FORMAT THE TRACK. 
§.3 COMMENTS ON SECTION FOAZ. 
ROUTINE ONE TESTS SEARCH EQUAL COUNT», WRITE AND READ KEY-—DATA. 
SEARCH EQUAL COUNT, WRITE KEY--DATA ARE FOLLOWED BY SEARCH EQUAL COUNT, 
READ KEY~-DATA. THE KEY~-DATA WRITTEN AND READ ARE COMPARED TO SEE IF 
THE OPERATIONS WERE SUCCESSFUL. 
NO CHECK IS MADE FOR MISSING ADDRESS MARKS IN FRONT OF A KEY OR DATA 
FIELD, HOWEVER THIS CONDITION WILL BE INDICATED AS A DATA CHECK BY THE 
PROGRAM UNLESS THE KEY AND DATA FIELDS ARE BOTH THE SAME LENGTK. ' 
IN WHICH CASE NO ERROR WILL BE DETECTED. 
ROUTINE TWO TESTS SEARCH EQUAL KEY, WRITE ANO READ DATA 8Y THE 
SAME METHOD AS ROUTINE ONE. k 
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
DATE L6MAY66 ZOJUN66 SO0SEP66 20JSAN67 ZOAPR67 L9OCTG? ISFEBGE PROG. ID F 6A0-# 
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TBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 


0 DESCRIPTION OF 23124 CONTROL UNIT FUNCTION TEST 
0 
6o APPENDIX 
I 6o1 COMMAND CODES 
z x 
*® VALID FILE COMMAND CODES. 
* 
: * FUNCTION COMMAND CODE BITS 
® 0123 4567 
S 
o * WR HOME ADDR. «© «© OOO? 1001 6¢ « gee o 
* WRITE RO « eo © o o OOD) O11 «© « & o9 « 
* WR DATA 2 e © e = OQKONOO O12 OA1l ee «€ «@ o @ 
Yd * WR KEY-DATA 2 «© » OO QOD LLO1Lse« ce oo « « 
7 * WR CNTKEY,DATA «© 0001 L102 « ec wo « o 
* ERASE oeceo eo OUVUDO] OOO « « «e @ a 
a . 
* WReSPEC.CNTeXEY DATAO 000 0001 6 © « ® o 
x 
* SEARCH EQUAL ID . XO11 0001 « « @ © @ 
* SEARCH EQUAL KEY . X 010 1001 0 ee oe « 
* SEARCH EQ HOME ADDR X O11 1001 ¢€ @ 0 & « 
* SEARCH EQ KEY»sDATA X 010 121201 6 © « « o 
* SEARCH HI ID e e ee XLO1 AOOOL se « we o o 
* SEARCH HISKEY 2« «© X100 10014 « e s « 
* SRCH HI KEYesDATA . X100 21101 6 « & @ « 
* SRCH HIvEQ ID 2 2 XLL1L OOO0OlL.ss eee 
* SRCH HIsEQ KEY. 2. XL10 1O001Lseecece 
* SRCH HIsEQ KEY,DATAX 110 1101 ¢ cee 
* 
* RD HOME ADDR. « «© X002 1010 « « © o « 
* READ RO « oo © e XOOL 011 O « « « © « 
* READ COUNT « - 2 e XOO1 001064 -4¢4¢e6eo 
* READ IPL « © © e e XO0O00 00104 « « « © 
* READ DATA 2« « © e X000 O11 Oe « oe o 
* READ KEYsDATA 2  X000 1113060466 @ 
* RO CNT», KEYsDATA - XOO01 111204 © «@ « © 
i) * 
* CONT.HEAD SEEK ec - 0001 1011 ¢ « « o o« 
* CONT. CYLe SEEK «- OOOO LO12L « e we ec « 
tT) * CONTROL SEEK ee © e OF OO COQlilit=.e-ecoo se 
- * RECALIBRATE eooe 0001 Oooll sw ec we & @ 
* CONT. SPACE CNT . OKOOGO Lille « e « « 
nN * CONT. NO OPe « »& e ODDO AOL 1 « « « « o« 
= * CONT.SET FILE MASK O OC O01 lll il « «§ ec o « 
* RESERVE 2« © eo ee LOO] ALD ODA ce «ew « ow 
i * RELEASE 2« © «© oe e LOLI AOtLOO« « « o@ o 
2 * TEST 1/0 «© e e e ee QUOOO0 O00 0 « «a ow @ o 
* SENSE 1/0 2« e © o 0000 0100 6 « eo « 
oO s 
} 602 CSW —- CHANNEL STATUS WORDS DEVICE AND CHANNEL 
STATUS BIT BREAKDOWN IN HEX. 
CSW cee YY VY coo 
80 --—PROGRAM-CONTROLLED INTERRUPT 
40 —-~INCORRECT LENGTH 
20 -——PROGRAM CHECK 
10 --~PROTECTION CHECK 
O08 —-—CHANNEL DATA CHECK 
04 ~~-CHANNEL CONTROL CHECK 
O2 ~-- INTERFACE CONTROL CHECK 
01 ---CHAINING CHECK 
i 80 ---ATTENTION 
40 ---STATUS MODIFIER 
20 ~--CONTROL UNIT END 
oO 10 ---BUSY 
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
r 
- DATE 16MAY66 30JUN66 3O0SEP66 20JAN67 3SOAPR67 
EC NO. 416146 416146A 420836 420637 420902 
f 


2218322 
OO16A 


PART NO. 
PAGE NO. 


HEX CODE -— WHERE ALL X 
CHARACTERS 
ARE IN THE 

19 ZERO STATE 

iS 

05 

oo 

10 

1l 


01 


31 
29 
39 
20 
51 
49 
4D 
71 
69 
6D 


1A 
16 
12 
02 
06 
OE 
1€ 


18 
0B - 
o7 
13 
OF 
03 
lF 
94 
B4 
00 
04 


F6A0—* 
0016A 


1S0CT67 
422906 


15FEB68 
420662 


PROG.ID 
PAGE NO. 


—. 
a 
we 

foe 
BeOS 


2 Nae LEEPER eR ORME HOA 


A rrr ESR RG RENE SARE INERT or ARDEA ARES ot eT 


aT 


‘STEM PART NO. 


PAGE NO. 


2216322 
OO1L4A 


ILL RETURN THE 


K) ON THE 


56 RECORDS 


DROS 


M CYLINDERS FOR FILES 
CORD FOR WRITE-READ FILES, 
CCESSIVE SEEKS TO THE 

FOR SEEKING.THIS 
EEK COMMAND, NO 
HE PROGRAM RECEIVES 

NEXT FILE SEEKING. 
ED SEEKING, PROGRAM 


LLOWING CHAINS ON THE 


SEEK HEAD 

SEARCH = ID 

TIC *-8 

WRITE KEY-DATA (RANDOM,AL 
SEARCH = ID 

Tic =0#*-8 

READ KEY-DATA INTO A2 


1E PROGRAM CHECKS 
tEADY. AREA 1 
WAL. ALSO THE 

= CORRECT CYLINDER. 
SEEKING 

fe STOP, OR 

(TA DID NOT 

STATUS 


IGRAP oo 
> 


‘HE KEY--DATA OF RECOKD ONE 
| TWO PEAD {1S COMPARED WITH 
CESSFUL. 


' SEARCH HIGH OR EQUAL 
‘ACH OF THE FOLLOWING 


CH FIELD. 

FIELO. 

H OFIELO. 

YTES THAN FILE SEARCH FIELD. 
YTES THAN FILE SEARCH FIELD. 
UNS SEQUENTIALLY THROUGH A 


19GCT67 
422906 


OAPR67 
20902 


15FEB68 
420662 


PROG.ID F6A0—* 


PAGE NOw £OOL4SA 
we 
¢ 


tT NOW 
?AGE NO. 


PROGID 


PAGE NOo 


2728322 
OOL2A 


F 6A0-# 


OO12A fe 





IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 


DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 


08 ---CHANNEL END 
04 --—DEVICE END 
O02 =---UNIT CHECK 


ol 


—-~-UNIT EXCEPTION 


603 SNS — SENSE BYTES RECEIVED ON A SENSE 1/0 COMMAND 
BIT BREAKDOWN IN BINARY. 


SNS 00000000 00000000 c0000000 01000000 
oo%ee*%ee ao*ee% ce oe%co®oe eotee*®ee 
COMMAND REJECT oe e%eoe eo*eoteoe no®ee%oe 0 oF oo *e SEEK INCOMPLETE 
INTERVENTION REQ'D%. 0% ce ooFoeFeoe cotee%ee eo*ee* MULTI MOD SELECT 
BUS OUT PARITYoe®ee so®%oo%ee cotoo*ee so*eeEND OF CYLINDER 
EQUIPMENT CHECK. #0 coteetee cotee®eo eo *e PACK CHANGE 
(BURST) DATA CHECK®.. cote e®oe co%ee*ee oo* WRITE CURRENT SENSE 
CHANNEL /2314 OVER RUNee co*ectee coteetee ec olNSAFE 
TRACK CONDITION CHECK es wok eotee co®ectee sON-LINE 
SEEK CHECK se*eetee oe%ee%ee BUSY 
eoo*ee%ee ee%ee%ee 
DATA CHECK IN COUNT FIELDe*eetee co*tee*eNOT USED 
TRACK OVERFLOW%.e%ee cotee¥*NOT USED 
END~-GF<-CYLINDERs e* ee oe*oeUNSELECTED FILE STATUS 
INVALID SEQUENCE .*.e. 02%62841 ALU CHECK 
NO RECORD FOUND*.. «-*NOT USED ; 
FILE PROTECTED... e eSERIALIZER/DESERIALIZER CHECK 
MISSING ADDRESS MARKERS. »NOT USED 
OVERFLOW INCOMPLETE UNSAFE 


SNS BYTE 4 00000000 DRIVE A 
00000001 DRIVE 8 

00000010 DRIVE C 

00000011 ORIVE DO 

00000100 ORIVE E 

00000101 DRIVE F 

00000110 DRIVE GS 

00000111 DRIVE H 

00001000 DRIVE J 

Cc 


oooollil DRIVE CANNOT BE DETERMINED 


DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
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16M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 
DESCRIPTION GF 231% CONTROL UNIT FUNCTION TEST 


WHERE IT WAS TOLD TO SEEK TOs AND WHERE IT WENT. THIS 
REQUIRES THAT A GOOD PACK BE USED WITH HOME ADDRESS 
ON ALL CYLINDERS. IF A UNIT CHECK ERROR WAS DETECTED 
AS A RESULT OF ACCESS GOING TO INNER OR GUTER POSITIVE 
STOP, THE -WENT TC- IS NOT PRINTED OUT. ALSO PRINTED 
IS THE CAWs CSWe AND SENSE BYTE INFORMATION. 

FILE APPEARS TO BE SEEKING WRONG, RUN PROGRAM F6BA TO 
FOBD GN THIS ORIVE. 


“ERROR ON WRITE-READ FILE 

CAW soe CSW eco SNS coo 

ERROR MESSAGE WHEN AN ERROR IS DETECTED ON THE FILE DRIVE 
BEING USED TO READ AND WRITE ONe IF A UNIT CHECK, 

DEVICE END, AND CHANNEL END 1/0 INTERRUPT IS RECEIVED 
FROM THE FILE BEING USED FOR WIRINTG AND READING, THIS 
MESSAGE IS PRINTED OUT ALONG WITH CAWs CSW> AND SENSE 
BYTE INFORMATION. USER SHOULD EXAMINE THIS DATA FOR 
TROUBLE. 


~READ-WRITE DATA DOES NOT CAMPARE CAW XXXXX 

ERROR MESSAGE WHEN AN ERROR IS DETECTED ON THE FILE 
DRIVE BEING USED FOR READ AND WRITE} AFTER THE READ 
AND WRITE OPERATIONS HAVE BEEN COMPLETED ON THE WRITE- 
READ FILE DRIVE, THE PROGRAM WILL COMPARE THE READ DATA 
WITH THE WRITE DATA. THIS ERROR MESSAGE IS PRINTED 
OUT IF THESE DATA RECORDS DO NOT COMPARE. 

THE CAW IS PRINTED OUT TO INDICATE WHICH CHAIN THE 
ERROR OCCURED ON. THE PROGRAM WILL ALTERNATE BETWEEN 
THE FOLLOWING CHAINS. 


—-~OR- 
SEEK HEAD SEEK HEAD 
READ COUNT SEARCH ID 
SEARCH KEY TIC #-8 
TIC *-16 WRITE KEY-DATA FROM Al 
READ DATA INTO AREA Al SEARCH 10 
SEARCH ID TIC #-8 
Tic *~8 READ KEY-DATA INTO AREA A2 
WRITE DATA FROM AREA Al 
SEARCH 1D 
TIC *-6 


READ DATA INTO AREA A2 
%#e20%6 STATUS MESSAGES FOR ROUTINE 1+ SECTION F6AE. 


—-ROUTINE 1 -TEST SRH EQ KEY-DATA- 
ROUTINE TITLE. 


-CT-KY-DATA RD AND EXP EQ- 

THE SEARCH EQ KEY-~DATA COMMAND IS CHECKED BY FOLLOWING IT WITH A 
READ COUNT-~KEY--DATA. 
IF SEARCH WAS CORRECT. 


-CT~KY-DATA READ NOT EQ CT-KY-DATA WRITTEN- 
UNEQUAL RESULTS FROM ABOVE MENTIONED COMPARE. 


4o2e47 STATUS MESSAGES FOR ROUTINE 2¢ SECTION FOAE. 


-ROUT 2 = 
-3 RECS ARE USED WITH RO- 


-REC 10 KEY*sDATA DATA- 
~1 00C€3000001 REC RECI- 
-2 00C3000002 REC2 REC2- 
-3 0003000007 RECT RECT 


THIS IS THE ROUTINE TITLE WHICH EXPLAINS THE THREE RECORDS WHICH ARE 
USED IN ADOITION TO RECORD ZERO. 


THE COLUMN UNDER THE HEADING ~-REC-- REPRESENT THE RECORDS FOLLOWING 
RO THAT [Sy RECORD 1» RECORD 2+ AND RECORD 32 ARE WRITTEN FOLLOWING 


DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 


190CT67 
422906 


15FEB68 
420662 


3O0SEP66 
420836 


20JAN67 
420637 


ZOAPR67 
420902 


L6OMAY66 
416146 


ZOJUNS6 
G16146A 


DATE 
EC NO. 


THE RECORD WRITTEN AND READ IS COMPARED TO SEE 


PART NO. 
PAGE NO. 


PROG.ID 
PAGE NO. 


/ v 
2218322 

0009 5 
2 
z 
‘| 2 
2 
a 
i} 

7) 

iy 

O 

OY 

\ 

i 
tf) 
0 
9 
O o 
Oo | 0 
oO Oo 
F 6A0-*% 
0009 


IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEN 


DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 


THE RECORD 0. THE DATA IN THE COLUMN UNDER ~-ID-- REPRESENT THE COUNT 
OR ID FIELDS, IN HEXADECIMAL REPRESENTATION, OF THE CORRESPONDING 
RECORDS.] IN OTHER WORDS», THIS IS THE CCHHR PORTION OF THE COUNT FiELDS 
FOR THE CORRESPONDING RECORD. THE DATA IN THE COLUMN UNDER =--KEY,DATA-— 
REPRESENT THE KEY FIELD OF THE RESPECTIVE RECORDS. THE DATA IN THE 
COLUMN UNDER THE HEADING -~DATA-- REPRESENT THE DATA FIELD OF THE 
RESPECTIVE RECORDS. IT SHOULD BE NOTED THAT THE KEY FIELDS AND DATA 
FIELDS ARE FOUR BYTES IN LENSTH AND ARE REPRESENTED IN THIS MESSAGE 

BY THE PRINTABLE CHARACTERS OF THE EBCDIC. 


~SRCH HI KEY-DATA,CORE KEY-DATA RECBSREC8— 

THIS IS ONE EXAMPLE OF THE SUBTITLES THAT OCCUR BEFORE EACH PASS THROUGH 
THIS ROUTINE. IT TELLS THE COMMAND TO BE TESTED, AND THE CORE KEY,DATA 
TO BE SEARCHED AGAINST. 


-~SRCH HI KEY-DATAsCORE KEY-DATA RECIRECI,SORIEN. ON RI- 

THIS IS ANOTHER EXAMPLE OF A SUBTITLE. THE ADDITIONAL PORTION HERE, 
“ORTEN. ON RO- ¢ TELLS THAT THE FILE IS GRIENTED GN RECORD ZERO BEFORE 
THE SEARCH IS ISSUED. 


-~SRCH HE KEY-DATA,CCW CT EQ 6yFILE CT EQ 8,CORE DATA REC2RE,ORIEN.ON RO- 
THIS IS ANOTHER EXAMPLE GF A SUBTITLE. THE ADDITIONAL PORTIGN HERE »~CCH 
CT EQ 6eFILE CT €Q 8- TELLS THE INCORRECT LENGTH COMMAND ISSUED, AND 
WHAT LENGTH IT IS ON FILE] 


THE ABOVE THREE EXAMPLES OF MESSAGES ARE SUBTITLES WHICH OCCUR AT THE 
BEGINNING OF EACH SECTIGN OF THIS ROUTINE. THEY OCCUR TO DESCRIBE THE 
SEARCH COMMAND TO BE TESTED AND THE WAY IT IS TESTED. 


-GOT ER FORMATING TRACK= 
SELF EXPLANATORY. 


“ERR CSW IS XXXXXXXXXXXXXXXX SHLD BE XKXXXAXAXXXXAXXAXAXXXX— 

-SNS IS XXXXXXXXXXXX SHD BE XXXXXXAXXXXXX— 

UNEXPECTED RESULTS FROM SEARCH COMMAND CAUSE THESE TWO ERROR MESSAGES. 
-RECX CAUSED HIT NO REC SHLD CAUSE HIT= 

IN THIS MESSAGE AND THE FOLLOWING TWOs -HIT- MEANS THE SEARCH CONDITIONS 
BEING TESTED ARE SATISFIED. 


-RECX CAUSED HIT RECY SHLD CAUSE HIT- 
SEE MESSAGE ABOVE. 


“RECY SHLD CAUSE HIT NO REC CAUSED HIT- 
SEE MESSAGE ABOVE. 


422248 STATUS MESSAGES FOR ROUTINE le SECTION FOAF. 


~ROUT 1 -WRITE AND READ SPECIAL CTeKEY AND DATA- 
ROUTINE TITLE. 


~CT-KEY-DATA READ DOES NOT EQ WRITTEN— 
SELF EXPLANATORY. 


~SPECIAL CT-KY-DATA WRITTEN CORRECTLY— 
SELF EXPLANATORY. 


4o2e49 STATUS MESSAGES FOR ROUTINE ZeSECTION F6AF. 


~ROUT 2 -TEST WRITE AND READ DATA WITH RECORD OVERFLOW— 
ROUTINE TITLE. 


-DATA READ DOES NOT EQUAL DATA WRITTEN- 
SELF EXPLANATORY. 


-DATA WRITTEN AND READ CORRECTLY— 
SELF EXPLANATORY. 
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 


4e2.50 STATUS MESSAGES FOR ROUTINE 3eSECTION FOAF. 


~ROUT 3 ~TEST WRITE AND READ KEY-DATA WITH RECORD OVERFLOW~ 
ROUTINE TITLE. 


“KEY DATA RD DOES NOT EQ KY~-DATA WR- 
KEY DATA READ DOES NOT EQUAL KEY DATA WRITTEN. 


~KEY-DATA WRITTEN AND READ CORRECTLY- 
SELF EXPLANATORYe 


%e2e51 STATUS MESSAGES FOR ROUTINE 4eSECTION F6AF. 


~ROUT 4 -TEST READ COUNT WITH RECORD OVERFLOW= 
ROUTINE TITLE. 


=COUNT READ DOES NOT €Q COUNT EXP- 
COUNT READ DOES NOT EQUAL COUNT EXPECTED. 


-~COUNT READ EQUALS COUNT EXPECTED— 
SELF EXPLANATORY. 


4e2e52 STATUS MESSAGES FOR ROUTINE S,SECTION F6AF. 


=ROUT 5 -TEST WRITE AND READ DATA WITH REC OVERFLOW OF HALF A CYL= 
ROUTINE TITLE. 


-DATA READ DOES NOT EQUAL DATA WRITTEN- 
SELF EXPLANATORY. 


“DATA WRITTEN AND READ CORRECTLY- 
SELF EXPLANATORY. 


4%o2053 STATUS MESSAGES FOR ROUTINE 6+SECTION FOAF. 


~ROUT 6 -TEST WRITE AND READ KEY-DATA WITH RECORD OVERFLOW-HALF CYL= 
ROUTINE TITLE. 


~KY-DATA RDO DOES NOT €Q KY-DATA WR- 
KEY DATA READ DOES NOT EQUAL KEY DATA WRITTEN. 


“KEY-DATA WRITTEN AND READ CORRECTLY- 
SELF EXPLANATORY. 


%e2e5% STATUS MESSAGES FOR ROUTINE 7eSECTION FOAF. 


“ROUT 7 ~TEST READ COUNT WITH RECORD OVERFLGH~ 
ROUTINE TITLE. 


~COUNT READ DOES NOT EQ COUNT EXP- 
SELF EXPLANATORY. 


“COUNT READ EQUALS COUNT EXPECTED- 
SELF EXPLANATORY. 


4e2e55 STATUS MESSAGES FOR ROUTINE 1+SECTION F6BO. 


“RT 1-VIOLATION OF FILE MK WITH OVFLO 
ROUTINE TITLE 


—-OK ~VIGLATE FILE MK WITH OVFLO 
ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SW 7 ON 


~ERR-VIOLATE FILE MK WITH OVFLO 
ERROR MESSAGE WHEN OVERFLOWING TO A FILE PROTECTED 
BOUNDARY DOES NOT INDICATE CORRECT CSw AND SENSE BITS. 


4e2e56 STATUS MESSAGES FOR ROUTINE 22 SECTION F680. 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 


DESCRIPTION GF 2314 CONTROL UNIT FUNCTION TEST 


~-RT 2-REC OVFLO TO TRK WITH W.ONGS HEAD NO} 
ROUTINE TITLE 


-OK -OFLO TO TRK WITH WRONG HD NO. 
ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SW 7 ON ; 


~ERR~OFLO TO TRK WITH WRONG HD NC. 
ERROR MESSAGE WHEN OVERFLOWING TO A TRACK 
WITH WRONG HEAD NUMBER INDICATES THE CORRECT 
AND INCORRECT CSW AND SENSE BITS. 


4e2e57 STATUS MESSAGES FOR ROUTINE 3eSECTION F6BO. 


“RT 3-REC OVFLO FROM ALT TRK 
ROUTINE TITLE 


~OK ~REC OVFLO FROM ALT TRK 
ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SW 7 ON 


“ERR-REC OVFLO FROM ALT TRK 
ERROR MESSAGE WHEN OVERFLOWING FROM AN ALTERNATE TRACK TO 
A NORMAL TRACK DOES NOT INDICATE THE CORRECT CSW AND SENSE BITS. 


4%e2058 STATUS MESSAGES FOR ROUTINE 4, SECTION F6B0. 


“RT 4~SCAN AN GFLO RECORD— 
ROUTINE TITLE 


-OK ~=-SCAN AN OFLO RECORD 
ACCOMPANIES CGRRECT RESULTS PRINT-OUT WITH SH 7 ON. 


~ERR-SCAN AN OFLO RECORD 
ERROR MESSAGE WHEN SCANNING AN OVERFLOW RECORD 
INDICATES CORRECT AND INCORRECT CSW AND SENSE BITS. 


402059 STATUS MESSAGES FOR ROUTINE 5, SECTION F680. 


“-RT5-OVFLO TO END-GF-CYL 
ROUTINE TITLE 


~OK -OVFLO TO END~OF-CYL 
ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SH 7 ON 


“~ERR=-OVFLO TO END-OF-CYL 
ERROR MESSAGE WHEN OVERFLOW TO END-OF-CYLINDER 
DOES NOT RESULT IN CORRECT CSW AND SENSE BITS 


402060 STATUS MESSAGES FOR ROUTINE le SECTION F6B1. 
CK USE OF 6TH SNS BYTE WHEN OVERFLOW TO DEF SURF WHILE READING A KD 
OVERFLOW REC 

ROUTINE TITLE 
~ROUT RAN GOK 
—ERR WHEN CK ROD KD OVFL REC TO A DEF SURF 

ERROR WHEN CHECKING READ KEY-DATA OVERFLOW RECORD TO A DEFECTIVE 

SURFACE. PRINTS AS A RESULT OF INCORRECT CSW OR SENSE. 

“ERR WHEN RD DATA VIA 6TH SNS BYTE CCW, ON ALT SURF 

ERROR MESSAGE WHEN READ DATA VIA 6TH SENSE BYTE CCW, ON ALTERNATE 

SURFACE. PRINTS AS A RESULT OF INCORRECT CSW OR SENSE- 


~ERR WHEN RD REMAINDER OF CYL» FOLLOWING THE DEF TRK, VIA 6TH SNS 
BYTE CCW. PRINTS AS A RESULT OF INCORRECT CSW OR SENSE. 


4e2e61 SIATUS MESSAGES FOR ROUTINE 25 SECTION F6B1. 


DESCRIPTION GF 2314 CONTROL UNIT FUNCTION TEST 
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PAGE NO. 0011 PAGE NO. OOLIA y | 
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
t 
4 
5S. COMMENTS 
CK USE OF 6TH SNS BYTE WHEN OVERFLOW TO DEF SURF WHILE WRITING THE >: 
DATA PORTION OF AN OVFLO REC 521 COMMENTS ON SECTION FOAO. i 
ROUTINE TITLE : 
~ERR WHEN CK WR DATA OVFL REC TO A DEF SURF ROUTINE ONE CHECKS THE TEST I/O INSTRUCTION BY ISSUING A TEST 1/8 AND . ae 
ERROR PRINT—OUT BECAUSE OF INCORRECT CSW OR SENSE. CHECKING THE STATUS FOR RESULTS. 
“ERR WHEN WR DATA VIA 6TH SNS BYTE CCWe ON ALT SURF ROUTINE TWO CHECKS SENSE I/O BY ISSUING A SENSE AND CHECKING THE STATUS. 5 
ERROR PRINT-QUT BECAUSE OF INCORRECT CSW OR SENSE. THE INITIAL STATUS SHOULD 8E ZERO AND FINAL STATUS SHOULD BE CHANNEL 
ENO AND DEVICE END. 
“ERR WHEN WR REMAINDER? OF CYL» FOLLOWING THE DEF TRK, VIA 6TM SNS BYTE ) 
ROUTINE THREE CHECKS NO--OP COMMAND BY ISSUING A NO--GP AND MAKING SURE 
4o2c62 STATUS MESSAGES FOR ROUTINE]L> SECTION F6B2. THAT IT IS TREATED AS AN IMMEDIATE OPERATION AND THAT THE STATUS IS 
CHANNEL END AND DEVICE END. 
~CK USE OF 6TH SNS BYTE WHEN OVERFLOW TO DEF SURF WHILE SCANNING EQ 
TITLE ROUTINE FOUR CHECKS CONTROL HEAD SEEK. A HEAD IS SEEKED AND THE HOME 
Ly ADDRESS READ. I7 IS THEN COMPARED TO MAKE SURE SEEK WAS SUCCESSFUL. 
—~KEY-DATA PORTION OF AN OVERFLOW REC DATA 1S EQ 
ROUTINE FIVE CHECKS CONTROL CYLINDER SEEK BY THE SAME METHOD AS ROUTINE 
“ERR WHEN SCAN EQ KEY DATA REMAINDER OF CYL, AFTER DEF TRK VIA 6TH cs a FOUR CHECKS HEAD SEEK. 
SNS BYTE 
ERROR PRINT-OUT BECAUSE OF INCORRECT CSW OR SENSE ROUTINE SIX TEST CONTROL RESTORE BY SEEKING A GIVEN CYLINDER AND HEAD 
a AND THEN ISSUING THE RESTORE. THE HOME ADDRESS IS THEN READ AND ) 
~ROUTINE RAN OK , COMPARED TO MAKE SURE THE RESTORE WAS SUCCESSFUL. 
%eZe63 STATUS MESSAGES FOR ROUTINE 25 SECTION F6B2. oO ROUTINE SEVEN TEST CONTROL SEEK BY THE SAME METHOD AS ROUTINE FOUR e) 
; CHECKS HEAD SEEKS. 
~CK 6TH SENSE BYTE 45 AND 75 
TITLE 5 Se2 COMMENTS ON SECTION F6AL. ) 
~ERR WHEN CK SCAN HI KEY DATA OVFL REC TO A DEF SURF CORE DATA €Q ROUTINE ONE CHECKS THE HOME ADDRESS OPERATIONS. A HOME ADDRESS 15S 
FILE DATA 4 WRITTEN DIFFERENT THAN THE STANDARD AND IS READ BACK. IT IS THEN ) 
RESULT OF INCORRECT CSW OR SENSE = COMPARED TG SEE THAT IT IS OKAY, AND THEN THE STANDARD HOME ADDRESS iS 
REWRITTEN. 
“ERR WHEN SCAN HI KDe VIA 6TH SNS BYTE CCW» ON ALT SURF FILE HI THAN oO ) 
CORE. ROUTINE TWO CHECKS SEARCH HOME ADDRESS; WRITE AND READ RECORD ZERO. 
RESULT OF INCORRECT CSW OR SENSE SEARCH HOME ADDRESS, WRITE RECORD ZERO ARE FOLLOWED BY A SEARCH HOME 
te ADDRESS» READ RECORD ZERQ. THE RECORD ZERO WRITTEN AND READ IS 
“ERR WHEN SCAN HI REMAINDER OF CYL FOLLOWING THE DEF TRK, VIA 6TH COMPARED TO SEE IF THE OPERATION WAS SUCCESSFUL.] 
SENSE BYTE» WHEN HI HAS BEEN SATISFIED ON DEF SURF 
RESULT OF INCORRECT CSW OR SENSE. mn ROUTINE THREE CHECKS SEARCH EQUAL COUNT, WRITE AND READ COUNT—-KEY——DATA 
BY THE SAME METHOD AS ROUTINE TWO. 
402264 STATUS MESSAGES FOR ROUTINE 1, SECTION F6B3. NG CHECK IS MADE FOR MISSING ADDRESS MARKS IN FRONT OF A KEY OR DATA 
A FIELD, HOWEVER THIS CONDITION WILL BE INDICATED AS A DATA CHECK BY THE 
~CK 6TH SENSE BYTE 65 AND 55 : PROGRAM UNLESS THE KEY AND DATA FIELDS ARE BOTH THE SAME LENGTH. 
TITLE IN WHICH CASE NO ERROR WILL BE DETECTED. 
a 
-ERR WHEN CK SCAN HI OR EQUAL OVFL REC TO A DEF SURF CORE DATA EQ > ROUTINE FOUR CHECKS THE GAP LENGTH BETWEEN RECORD ONE AND RECORD TwO. 
FILE DATA ROUTINE ELEVEN CHECKS THE GAP LENGTH BETWEEN RECORD ONE AND RECORD TWO. 
RESULT OF INCORRECT CSW OR SENSE: rn IT DOES THIS BY CONTINUOUSLY REWRITING RECORD ONES DATA AND SEARCHING a 
‘ RECORD TWO COUNT. IF THE GAP VARIES SIGNIFICANTLY THE COUNT OF RECGRD i 
“ERR WHEN SCAN HI EQ, VIA 6TH SNS BYTE CCWs ON ALT SURF FILE &£G THAN TWO WILL BE DESTROYED AND THEREFORE NOT FOUND. IF RECORD TwO COUNT IS : 
CORE A FOUND THE GAP REMAINED OKAY. A SECTION OF ROUTINE THREE 1S USED To > 
RESULT OF INCORRECT CSW OR SENSE. FORMAT THE TRACK. 
q 
“ERR SCAN HI--EQ REMAINDER OF CYL FOLLOWING THE DEF TRK, VIA 61H SNS i an 5.3 COMMENTS ON SECTION F6AZ. 3 
BYTE, WHEN LO HAS BEEN SATISFIED ON DEF SURF 
RESULT OF INCORRECT CSW OR SENSE ROUTINE ONE TESTS SEARCH EQUAL COUNT, WRITE AND READ KEY—-DATA. 
SEARCH EQUAL COUNT, WRITE KEY--DATA ARE FOLLOWED BY SEARCH EQUAL COUNT» 7) 
READ KEY--DATA. THE KEY--DATA WRITTEN AND READ ARE COMPARED TO SEE IF : 
THE OPERATIONS WERE SUCCESSFUL. 
NO CHECK IS MADE FOR MISSING ADDRESS MARKS IN FRONT OF A KEY OR DATA a 
FIELD, HOWEVER THIS CONDITION WILL BE INDICATED AS A DATA CHECK BY THE . 
PROGRAM UNLESS THE KEY AND DATA FIELDS ARE BOTH THE SAME LENGTH. | 
IN WHICH CASE NO ERROR WILL BE DETECTED. 
ROUTINE TWO TESTS SEARCH EQUAL KEY» WRITE AND READ DATA BY THE 
ee 4 SAME METHOD AS ROUTINE ONE. 
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
DATE 16MAY66 3GJUNG66 BOSEP66 20JANG7 ZOAPRE6? 190CT67 1SFEB6a PROG.IDB F 6A0—* DATE LOMAY66 3O0JUN66 3OSEP66 Z20JAN67 ZOAPR67 190CT67 1SFEB6S PROGID F6A0—t 
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DESCRIPTION GF 2314 CONTROL UNIT FUNCTION TEST 


‘SAME FILE WITH A SEEK OPERATION. 


ROUTINE THREE TESTS SEARCH EQUAL COUNT» WRITE AND READ DATA BY THE 
SAME METHOD AS ROUTINE ONE. 


ROUTINE FOUR TESTS SEARCH EQUAL COUNT AND READ COUNT. RECORD ZERO 
COUNT IS SEARCHED AND RECORD ONE COUNT IS READ. THE COUNT READ IS 
COMPARED WITH THE COUNT EXPECTED TO SEE IF THE OPERATION WAS SUCCESSFUL. 


ROUTINE FIVE TESTS SPACE RECORD BY SEARCHING RECORD ZERO COUNT, 
SPACING RECORD ONE AND READING RECORD TWO COUNT. THE COUNT READ IS 
COMPARED WITH THE COUNT EXPECTED TO SEE IF THE OPERATION WAS SUCCESSFUL. 


COMMENTS ON SECTION F6A3. 


ROUTINE ONE TESTS SEARCH HIGH COUNT, SEARCH HIGH KEY, SEARCH HIGH 

OR EQUAL COUNT, ANO SEARCH HIGH OR EQUAL KEY. THESE SEARCHES ARE TESTED 
FOR EACH OF THE FOLLOWING FIVE CASES. 

1. CORE SEARCH FIELD HIGHER THAN FILE SEARCH FIELO. 

2e CORE SEARCH FIELD EQUAL TO FILE SEARCH FIELD. 

3. CORE SEARCH FIELD LOWER THAN FILE SEARCH FIELD. 

4. SEARCH COMMAND TESTED SPECIFYING LESS BYTES THAN FILE SEARCH FIELD. 
5. SEARCH COMMAND TESTED SPECIFYING MORE BYTES THAN FILE SEARCH FIELD. 
THE SEARCHES ARE TESTED BY A COMMON ROUTINE WHICH RUNS SEQUENTIALLY 
THROUGH A TABLE OF DATA.’ THE COMMANDS ARE TESTED BY GIVING THE SEARCH 
AND THEN READING THE EXPECTED RECORD. A COMPARE IS PERFORMED AND THE 
RESULTS ARE INDICATED. 


COMMENTS ON SECTION F6A4. 


ROUTINE ONE TESTS THE SET PROTECT OPERATION. A COMMON ROUTINE IS 
USED TO RUN THROUGH MANY TIMES TO CHECK VARIOUS COMBIWATIONS OF THE 
PROTECT BITS. 


FIRST ALL COMBINATIONS OF BITS O AND 1 ARE CHECKED FOR ALL THE DIFFERENT 
WRITE GPERATIONS. THE SET PROTECT IS ISSUED AND THEN THE WRITE 
ATTEMPTED. WHERE WRITE SHOULD BE ALLOWED A READ IS PERFORMED. THE DATA 
READ iS THEN COMPARED WITH DATA WRITTEN FOR RESULTS.» WHERE WRITE IS 
INHIBITED THE CHANNEL STATUS WORD AND SENSE DATA ARE CHECKED TO MAKE 
SURE THEY ARE AS EXPECTED. 


NEXT, ALL COMBINATIONS OF BITS THREE AND FOUR ARE TESTED FOR EACH OF THE 
SEEX GPERATIONS. THE RESULTS ARE CHECKED THE SAME AS FOR BITS ZERO 
AND ONE. 


NEXT, ALL COMBINATIONS OF BITS FIVE AND SIX ARE SET TO MAKE SURE THAT 
UNIT CHECK IS SET WITH SENSE BIT OF INVALID COMMAND. THIS IS EXPECTED 
BECAUSE THESE BITS HAVE TO BE ZERO TO BE VALID. 


LASTLY, ALL COMBINATIONS OF BITS TWO AND SEVEN ARE TESTED FOR THE 
SAME CONDITIONS AS BITS FIVE AND SIX. 


COMMENTS ON SECTION F6A5. 


ROUTINE ONE FORCES THE SETTING OF STATUS MODIFIER, CONTROL UNIT 

END, BUSY, CHANNEL END», AND DEVICE END BITS. THEY ARE SET BY PERFORMING 
A WRITE HOME ADORESS WITH COMMAND CHAIN BIT OFF, THEN ADDRESSING THE 

AS SOON AS HOME ADDRESS IS WRITTEN, 

AN INTERRUPT WILL BE INITIATED AND THE CHANNEL STATUS WORD SHOULD 
INDICATE CHANNEL END AND OEVICE END. AT THES TIME THE SEEK IS ATTEMPTED 
ON THE SAME FILE AND THE STATUS MODIFIER AND BUSY BITS TURNED ON IN THE 
CHANNEL STATUS WORD. THE CHANNEL IS THEN ENABLED, AND THE PROGRAM 

WAITS FOR CONTROL UNIT END INTERRUPT. 


ROUTINE TWO FORCES UNIT EXCEPTION. IT IS SET BY WRITING A COUNT-- 
KEY--DATA WITH KEY LENGTH EQUAL DATA LENGTH EQUAL ZERO, AND THEN 
ATTEMPTING TO READ THE COUNT--KEY-~-DATA. 


ROUTINE THREE CHECKS ATTEMPTING ALL INVALIO COMMANDS. THIS 13S DONE 
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BY GENERATING AN EIGHT SIT COMMAND BY ADDING ONE TO THESE EIGHT BITS. 
THE GENERATED COMMAND IS COMPARED WITH ALL THE VALID COMMANDS, AS LISTED 
IN A STORAGE TABLE, AND IF NONE ARE FOUND TG MATCH THE GENERATED 
COMMAND, THE GENERATED COMMAND IS INVALID AND IS EXECUTED. THE ADD 
TAKES PLACE 256 TIMES, AT WHICH POINT THE CAPACITY OF EIGHT BITS IS 
EXHAUSTED. & SUBROUTINE REFORMATS TRACK WHEN NECESSARY. 


a%* NOTE ¢e2 


IF THE AUXILIARY STORAGE FEATURE IS INSTALLED ON THE 2314, THE 
*'TWO-CHANNEL SWITCH* FEATURE MUST BE DEFINED IN THE UDT 1/0 
GPTIONS BYTE WHETHER IT EXISTS GN THE MACHINE OR NOT. 


COMMENTS ON SECTION F6A6. 


ROUTINE QNE FORCES THE INVALID SEQUENCE BIT TO BE SET BY 
ATTEMPTING A LARGE NUMBER OF INVALID SEQUENCES. 


COMMENTS ON SECTION F6AT. 


ROUTINE GONE ALSG FORCES THE INVALID SEQUENCE BIT TO BE SET, 
IDENTICALLY TO ROUTINE 1» SECTION F6A6~ 


COMMENTS ON SECTION F6A8. 


ROUTINE ONE FORCES THE OVERRUN SENSE BIT TO BE SET BY ATTEMPTING 
TO READ HOME ADDRESS WITH CHAIN DATA ADORESS BIT ON. 


ROUTINE TWO FORCES THE TRACK CONDITION CHECK SENSE BIT TO BE 
SET BY SEARCHING COUNT ON A FLAGGED TRACK. 


ROUTINE THREE FORCES THE TRACK CONDITION CHECK SENSE BIT TO BE 
SET BY COMMAND CHAINING, WITH MULTIPLE TRACK BIT GN» FROM AN ALTERNATE 
TRACK. 


ROUTINE FOUR FORCES THE SEEK CHECK SENSE BIT TO BE SET BY 
ATTCMPTING A SEEK OUTSIDE THE INNER CYLINDER BOUNDARY. 


ROUTINE FIVE FORCES THE SEEK CHECK SENSE BIT TO BE SET BY 
ATTEMPTING A SEEK SPECIFYING LESS fHAN SIX BYTES OF SEEK ADDRESS. 


ROUTINE SIX FORCES THE TRACK OVERRUN SENSE SIT TO BE SET BY 
FORMATING A TRACK BEYOND ITS CAPACITY. 


ROUTINE SEVEN FORCES THE END OF CYLINDER SENSE BIT TO BE SET BY 
PERFORMING TWO CHAINED READ HOME ADDRESS CCWS WITH THE FIRST ADDRESSING 
HEAD 19 AND WITH THE MULTIPLE TRACK BIT ON FOR THE SECOND. 


ROUTINE EIGHT CHECKS THAT THE NO RECORD FOUND SENSE BIT IS SET 
BY PERFORMING A SEARCH HOME ADDRESS EQUAL WHERE THE CORE HOME ADDRESS 
AWD FILE HOME ADDRESS ARE NOT EQUAL. 


COMMENTS ON SECTION F6A9. 
ROUTINE ONE TESTS TRUNCATED READ BY FORMATTING THE TRACK WITH A RECORD 
WITH A DATA LENGTH OF FIVE BYTES. AFTER THIS A READ COMMAND IS ISSUED 


WITH A DATA LENGTH OF 4& BYTES. 


ROUTINE TWO TEST USING THE MULTI TRACK BITe IT IS TESTED BY 
READING HOME ADDRESSES, WITH MULTI TRACK BIT ON», FOR A COMPLETE 
CYLINDER AND COMPARING THEM TO SEE IF THEY ARE CORRECT. 


ROUTINE THREE WILL SEEK TO A TEST TRACKsWRITE A FULL 
TRACK RECORD ~O- (DATA WILL CONSIST OF THE LOWER 
PART OF CORE STORAGE) AND VERIFY THAT THE RECORD WAS 
WRITTEN CORRECTLY,THEN ANOTHER TEST TRACK IS SEEKED 
TO AND ANOTHER FULL TRACK IS. WRITTEN AND VERIFIED. 
THE FIRST TRACK IS SEEKED TO AND THE RECORD -O- DATA 
IS READ WITH THE SKIP BIT ON IN THE CCW THUS BURST 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 


CHECKING THE DATA THAT WAS WRITTEN. THEN THE SECOND 
TEST TRACK IS SEEKED TO AND ITS RECORD -O- DATA IS 
BURST CHECKED IN A SIMILAR MANNER.) 

EACH TIME THE ASOVE SEQUENCE (CHAIN CF COMMANDS) I5 
EXECUTED THE STORAGE ADDRESS OF WHERE THE DATA IS 
WRITTEN FROM IS INCREMENTED BY lo 

THE ABOVE SEQUENCE IS REPEATED 160 TIMES. 


Sell COMMENTS ON SECTICN -F6AA- 


ROUTINE -i- ERASE COMMAND 

THIS ROUTINE WILL FORMAT A TRACK WITH RECORD 1 
AND RECORD 2. THEN THE PROGRAM WILL VERIFY THAT 
RECORD 2 IS ON THE TRACK. THE PROGRAM WILL THER 
ATTEMPT TO -ERASE- RECORD 2 CHAINED TO A WRITE 
RECORD 3- AFTER ERASING, THE ROUTINE WILL CHECK 
THAT RECORF IS MISSING AND THAT RECORD 3 

CAN BE READ. 


ROUTINE -2- SPACE COUNT 

THIS ROUTINE WILL CHECK THE FOLLOWING FUNCTIONS 

THE -SPACE COUNT- COMMAND. 

le SPACE COUNT SHOULD SET FILE PROTECT SO AS 
TO INHIBIT ANY WRITE COMMANDS. 

2. IF INDEX IS DETECTED WHILE SPACE COUNT IS 
SEARCHING FOR AN ADDRESS MARK, NO RECORD 
FOUND SHOULD BE SET. 

3. SPACE COUNT FOLLOWING A FORMAT WRITE SHOULD 
SET INVALID SEQUENCE. 

4. SPACE COUNT NOT CHAINED FROM A PREVIGUS 
COMMAND SHOULD SPACE GVER RECORD -0-. 

5. TWO CHAINED SPACE COUNTS NOT CHAINED FROA A 
PREVIOUS COMMAND SHOULD SPACE TO RECORD -2-. 

Ge CHECK THAT SPACE COUNT WILL REQUEST ~-3- BYTES 
FROM CHANNEL AND USE THESE BYTES AS KL AND 
DL OF THE RECORD. (CORRECT LENGTHS) 

7- SAME AS NUMBER 6,» EXCEPT KEY LENGTH AND DATA 
LENGTH THAT THE CHANNEL SENDS THE CONTROL 
UNIT ARE INCORRECT. 


ROUTINE -3- READ IPL 

THIS ROUTINE WILL CHECK THAT READ IPL 

(INITIAL PROGRAM LOAD) WILL FUNCTION 
CORRECTLY.} THAT IS THE ACCESS WILt MOVE 

TO CYLINDER O00, SELECT HEAD O00, CEARCH FOR 
INDEX, CLOCK PAST THE HOME ADDRESS, &ND RECORD 
ZERG, AND TRANSFER THE DATA PORTION OF 

RECORD 1. 

THE PROGRAM WILL CHECK IF & RECORD 1 DATA 
RECORD IS PRESENT. IF ONE IS NOT, A RECORD 1 
DATA RECORD IS WRITTEN.’ 

THE ACCESS IS POSITIGNED AT CYLINDER 198+ HEAD 9, 
BEFORE THE READ IPL COMMAND IS EXECUTED. 


ROUTINE ~—4- END GF FILE 
THIS ROUTINE WILL CHECK THAT THE END OF FILE 
RECORD (A RECORD WITH DATA LENGTH 2 00) 
WILL NOT SET -UNIT EXCEPTION— ON THE FOLLOWING 
COMMANDS --— 

SEARCH EQ ID READ COUNT 

SEARCH EQ KEY SPECIAL CASES 
THIS ROUTINE WILL CHECK THAT THE END OF FILE 
RECORD (A RECORD WITH DATA LENGTH = 0) 
WILL SET -UNIT EXCEPTIGN- ON THE FOLLOWING 


COMMANDS --- 
READ RO WRITE KO 
READ CKD WRITE D 
READ KD SRCH KO 
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DESCRIPTION OF 23124 CONTROL UNIT FUNCTION TEST 


READ D 
COMMENTS ON SECTION ~F6AB- 


ROUTINE -i- TEST OVER UNDER TRUNCATION OF COMMANDS 
THIS ROUTINE WILL CHECK THE FOLLOWING COMMANDS 

CAN BE TRUNCATED. BOTH OVER-TRUNCATION (CHANNEL 

COUNT IS GREATER THAN 2314 COUNT) AND UNDER- 
TRUNCATION (CHANNEL COUNT IS LESS THAN 2314) 

COUNT) ARE CHECKED. 


TRACK FORMAT ~ HA,RO (K22 D=a4), Ri (K=O D24}, R2 {Ke2 Da) 


COMMAND NORMAL-CRHT CHNL~-CMEF FOR TRUNC 
RO HA 5 399 

RD RO 14 6980F9,10,11512913-15 
RD CNT 8 5919 

RD OD 4 395 

RD K-0 & 1920308 

RD CKD 14 2959859, 10211,17 
WR HA 5 496 

WR RO 14 2eBelileiTt 

WR D 4 395 

WR K-D 6 Le20%e9 

WR CKD 14 59899910913,15 
SRCH = HA & 226 

SRCH = ID 5 428 

SRCH = KEY 2 1¢3 

SRCH HI-ID 2 367 


COMMENTS ON SECTION ~F6AC— 


ROUTINE ONE CHECKS THE HALT I/0 COMMAND DURING & READ 

OPERATION. IT CHECKS TO SEE IF READING WAS ACTUALLY STOPPED 

BY THE 1/0 COMMAND. THE TRACK IS FIRST FORMATTED WITH 

HA-RO-R1 THEN HIO IS ISSUED AFTER A SUCCESSFUL SEARCH 

FOR RECORD O. IF ANY PART OF RECORD 1 IS THEN READ, HIO 

DURING READ IS CONSIDERED TO HAVE FAILED. THIS ROUTINE WILE ROT 
RUN ON A MODEL 30 SYSTEM. 


ROUTINE TWO CHECKS THE HALT I/G COMMAND DURING A WRITE 
OPERATION. HALT 1/0 IS ISSUED DURING A WRITE OPERATION 

AND A CHECK IS MADE TO SEE IF THE REMAINDER OF THE RECORD 
WAS PADDED WITH ZEROS.» TO INSURE THAT THE WIG COMMAND 

1S ISSUED DURING WRITING OF DATA, A SYNCRONIZING OPERATION 
IS PERFORMED ON THE COUNT FIELD GF THE RECORD TO BE 

WRITTEN. AFTER SYNCRONIZING ON THE COUNT FIELD, THE PROGRAM 
WAITS A PRE-DETERMINED AMOUNT OF TIME AND ISSUES THE 

HIO. THE WAIT FACTOR IS CALCULATED BY FIRST FORMATTING 

THE COUNT FIELD TO ZERO AND INITIATING A WRITE CHAIN. 

THE COUNT FIELD IS CONTINUOUSLY COMPARED TO ZERO AS A 

MEANS OF DETERMINING WHEN ACTUAL WRITING BEGINS. EACH 

TIME THE COMPARISON IS MADE, THE NUMBER ONE IS SUBTRACTED 
FROM A CONSTANT. THIS METHOD GIVES A COUNT OF THE NUMBER 

OF COMPARISONS MADE BEFORE WKRITING BEGAN AND ELIMINATES 

THE NEED FOR GIVING SPECIAL CONSIDERATION TO THE VARIOUS 
SYSTEM SPEEDS. THIS ROUTINE WILL NOT RUN ON A MODEL 30 SYSTEM 


ROUTINE -3- CHECKING IF CU WILL MISS AN ADDRESS MARK 
THIS ROUTINE WILL PROCESS SMALL RECORDS (KEY 

LENGTH = OO, DATA LENGTH = Ole AND TRACK = -80- 

RECORDS) TG CHECK IF THE CONTROL UNIT WILL 

MISS AN ADDRESS MARK. 


THE ROUTINE WILL FIRST FORMAT THE TRACK WETH = 
HA--O-R1-R2-R3-R4oe0e ~ROT-ROB—-REI-RIO-R71 

KL = 00, Di = Ol» DATA = RECORD NUMBER 
THE ROUTINE WILL THEN PERFORM THE FOLLOWING CHAIN -—=. 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 


SEEK CYL 198, HD O 

RD HA 

READ COUNT 

TIC *=-8 
THIS CHAIN WILL READ COUNT (CU HAS TO DETECT 
~AM- IN ORDER TO PERFORM READ) ON ALL RECORDS 
OF THE TRACK. EACH COUNT (OR ADDRESS MARK) 
WILL BE PROCESSED TWICE BEFORE CHAIN IS BROKEN 
VIA NO RECORD FOUND (INDEX SENSED TWICE). 
CHAIN IS REPEATED -500—- TIMES BEFORE EXITING. 


ROUTINE -4=- CHECK IF Cu WILL PICK UP AN ADDRESS MARK 
THIS ROUTINE WILL PROCESS RECORDS WHOSE DATA 
AREA VERY CLOSELY APPROXIMATES A GAP-AM-COUNT 
TO CHECK IF THE CONTROL UNIT WILL DETECT THIS 
SIMULATED GAP AND ADDRESS MARK AND WILL TRANSFER 
THE COUNT FIELD THAT FOLLOWS IT. 
THE ROUTINE WILL FIRST FORMAT THE TRACK WITH --- 
HA ~ RO =~ R1 - R2 — coe R4L — R42 — R43 
RECORD FORMAT -—-- 
NORMAL COUNT ~ NO KEY — DATA AREA 
DATA AREA -=- 
-~GAP~—-AM-~COUNT-~— (COUNT = -AM OXX ~» XX #® RCD NOW) 
THE BURST BYTES FOR THE COUNT ARE SUCH THAT, 
IF THE CU DETECTS THE GAP AND AM AND TRANSFERS 
THE COUNT, A DATA CHECK WILL OCCUR TO BREAK 
COMMAND CHAIN. 
THE ROUTINE WILL» AFTER FORMATTINGs PERFORM THE 
FOLLOWING CHAIN --- 


READ A OR TENTATION 
READ COUNT CU WILL SEARCH FOR AM» X 
TIC *-8 REPEAT READ COUNT 


THIS CHAIN WILL READ COUNT (CU HAS TO SEARCH 

FOR AN -AM~ IN GRDER TO READ COUNT) ON ALL 

RECORDS GF THE TRACK. (APPROXIMATELY 43 RECORDS 

ON TRACK) SINCE CONTROL UNIT WILL BE SEARCHING FOR 

AN ~AM= OVER THE DATA AREA, WHERE SIMULATED GAP AND 
ADDRESS MARK ARE LOCATED, IF ADDRESS MARK RECOGNITION 
TS FAILING, AND AN ADDRESS MARK MAY BE PICKED UP. 
EACH COUNT IS READ TWICE BEFORE CHAIN IS BROKEN 

VIA NO RECORD FOUND (INDEX PASSED TWICE). 

CHAIN IS REPEATED -500-— TIMES BEFORE EXITING. 


COMMENTS ON SECTION -F6AD- 


ROUTINE 1 FILE INTERACTION 
THIS ROUTINE WILL CHECK FOR INTERACTION BETWEEN 
FILES. THAT IS WHILE ONE OR MORE FILES ARE 
ACCESSING, THE PROGRAM WILL ATTEMPT TO READ AND 
WRITE ON ANOTHER FILE ORIVE} 
THE FILE DRIVE THAT WILL BE USED TO WRITE AND READ 
ON IS THE ONE THAT HAS THE ADDRESS THAT -DM- PLACES 
TN -SPUT= (SECTION PREFACE UNIT TABLE) 
THE FILE DRIVES THAT WILL BE USED TO PERFORM 
SEEKS ARE ANY OTHER ORIVES THAT ARE READY OTHER a 
THAN THE WRITE-READ DRIVE. AT LEAST ONE OTHER ORIVE MUST. BE READY 
AND OPERABLE. 2a 
NOTE I ALL DRIVES THAT ARE READY OTHER THAN THE WRITE-READ 
DRIVE MUST CONTAIN COMPLETELY FORMATTED PACKS. THIS MEANS 
THE CE PACK CANNOT BE USED EXCEPT ON THE WRITE-READ DRIVE 
BECAUSE THE ALIGNMENT CYLINDER DOES NOT CONTAIN HA OR ROW 
NOTE 2 THIS SECTION MUST BE RUN WITH ONLY 1 DRIVE DEFINED AS THE 
WRITE-READ DRIVE. THE WRITE-READ DRIVE SHOULD CONTAIN EITHER 
A SCRATCH PACK OR THE CE PACK BECAUSE CYLINDER 5 WILL BE 
WRITTEN ON FOR THE WRITE-READ DRIVE. 
FIRST --- 
PROGRAM WILL DETERMINE WHICH FILE ORIVES 
ARE READY. SET-UP FILE ADDRESS LIST FOR PERFORMING 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
6 3 
SEEKS, AND MODIFY -SPUT- SO -DM— WILL RETURN THE 
3 INTERRUPTS FROM THESE FILES.» | 3 
SECOND -- 
FORMAT THE CE PACK (OR SCRATCH PACK) ON THE 
Oo FILE THAT -DM- GAVE SECTION. } 


CYLINDER -O005- IS FORMATTED WITH 256 RECORDS 
WHERE EACH RECORDS !S COMPOSED OF -- 


O KEY DATA ) 
XXRRRRRRRR_ — RRRRR eee RRRRR 
9 BYTES KEY 

Om 360 BYTES DATA ) 


XX IS RECORD KEY IDENTIFIER 
RR RANDOM BYTES 
13 RECORDS PER TRACK EXCEPT 12 RECORDS ) 
ON LAST TRACK. 
THIRD --—~ = 
PROGRAM WILL COMPUTE RANDOM CYLINDERS FOR FILES 
TO SEEK TG AND A RANDOM RECORD FOR WRITE-READ FILES. 
PROGRAM WILL THEN ISSUE SUCCESSIVE SEEKS TO THE 
FILES WHICH ARE TO BE USED FOR SEEKING.THIS 
1S A STAND ALONE SEEK (1 SEEK COMMAND, NO 
CHAINING) AND AS SOON AS THE PROGRAM RECEIVES 
() CHANNEL ENDe IT STARTS THE NEXT FILE SEEKING. 
AFTER ALL FILES HAVE STARTED SEEKING, PROGRAM 
WRITE-READ FILE. 


QO WILL PERFORM ONE OF THE FOLLOWING CHAINS ON THE ) 
PROGRAM ALTERNATES BETWEEN —- 
~-QR=— 
C) SEEK HEAD SEEK HEAD ) 
READ COUNT SEARCH = ID 
SEARCH = KEY TIC *-8 
TIC TO READ CNT WRITE KEY-DATA (RANDOM,AL ) 
READ DATA INTO Al SEARCH = ID 
SEARCH = ID TIC %-8 
TIC *-8 READ KEY-DATA INTO A2 ) 
WRITE DATA FROM Al 
SEARCH = ID 
4 TIC #8 


RD DATA INTO A2 

a , AT THE COMPLETION OF THE OPERATIONS» THE PROGRAM CHECKS 

OG THAT ALL FILES HAVE DETENTED, AND ARE READY. AREA 1 

. AND AREA 2 ARE CHECKED THAT THEY ARE EQUAL. ALSO THE 

, FILES ARE CHECKED THAT THEY WENT 7O THE CORRECT CYLINDER. 
oO IF ANY ERROR IS DETECTED SUCH AS FILES SFEKING 
: TG THE WRONG CYLINDER, GOING TO POSITIVE STOP, OR 
BURST (DATA) CHECK, NO RECGRD FOUND, DATA DID NOT 

G COMPARE» ETCes ALL PERTINENT ERROR AND STATUS } 
INFORMATION IS OUTPUTTED. 
THE SEQUENCE IS REPEATED -500- TIMESe 
SECTION SENSE SWITCH ~—3- WILL LOOP PARAGRAP..o ) 
SECTION SENSE SWITCH -8- ON WILL BYPASS 
OPERATIONS ON WRITE-READ FILE. 


ma 


5-15 COMMENTS ON SECTION F6AE~ 


1) ROUTINE ONE TEST SEARCH EQUAL KEY--DATA. THE KEY--DATA OF RECORD ONE ) 
IS SEARCHED AND RECORD TWO IS READ. RECORD TWO SEAD [S COMPARED WITH 
RECORD TWO WRITTEN TO SEE IF SEARCH WAS SUCCESSFUL. 


ROUTINE TWO TEST SEARCH HIGH KEY--DATAs AND SEARCH HIGH OR EQUAL 
KEY--DATAe THESE SEARCHES ARE TESTED FOR EACH OF THE FOLLOWING 
FIVE CASES. ) 
le CORE SEARCH FIELO HIGHER THAN FILE SEARCH FIELD. 
2. CORE SEARCH FIELD EQUAL TO FILE SEARCH FIELD. 
3. CORE SEARCH FIELD LOWER THAN FILE SEARCH FIELD. \ 
4. SEARCH CUMMAND TESTED SPECIFYING LESS BYTES THAN FILE SEARCH FIELD. | 
5. SEARCH COMMAND TESTED SPECIFYING MORF BYTES THAN FILE SEARCH FIELD. 
1 THEY ARE TESTED BY A COMMON ROUTINE WHICH RUNS SEQUENTIALLY THROUGH A 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 


TABLE OF DATA. THE COMMANDS ARE TESTED BY GIVING THE SEARCH AND THEN 


READING THE EXPECTED RECORD. A COMPARE IS GIVEN AND THE RESULTS ARE 
INDICATED. 


COMMENTS ON SECTION F6AFe 


ROUTINE ONE FORMATS THE CYLINDER FOR RECORD OVERFLOW BY WRITING 

SPECIAL COUNT--KEY--DATA THROUGH OUT THE CYLINDER. THE COUNT--KEY-~DATA 
IS READ BACK AND COMPARED TG MAKE SURE THE TRACK WAS FORMATED CORRECTLY. 
THIS ROUTINE MUST BE RAN PRIOR TO THE FOLLOWING SIX ROUTINES. 


ROUTINE TWO TESTS WRITE AND READ DATA WITH RECORD OVERFLOW. THE 
CYLINDER FORMATTED BY ROUTINE THREE WiLL BE USED. THE DATA IS WRITTEN 
AND THEN READ BACK. THE DATA READ IS COMPARED WITH DATA WRITTEN TO SEE 
IF GPERATIONS WERE SUCCESSFUL. 


ROUTINE THREE TESTS WRITE AND READ KEY~-DATA WITH RECORD OVERFLOW, BY 
THE SAME PROCEDURE AS ROUTINE TWO CHECKS READ AND WRITE DATA. ‘ 
ROUTINE FOUR TESTS READ COUNT WITH RECORD OVERFLOW. THE COUNT IS READ 
AND COMPARED AGAINST COUNT EXPECTED TO SEE IF OPERATION WAS SUCCESSFUL. 
THE CYLINDER FORMATTED BY ROUTINE ONE IS USED. 


ROUTINE FIVE TESTS WRITE AND READ DATA WITH RECORD OVERFLOW BY THE SAME 
METHOD AS ROUTINE TWO EXCEPT IT IS DONE FOR HALF A CYLINDER: 


ROUTINE SIX TESTS WRITE AND READ KEY--DATA WITH RECORD OVERFLOW BY THE 
SAME METHOD AS ROUTINE THREE EXCEPT IT IS DONE FOR HALF A CYLINDER. 


ROUTINE SEVEN TESTS READ COUNT WITH RECORD OVERFLOW BY THE SAME METHOD 
AS ROUTINE FOUR EXCEPT IT IS DONE FOR HALF A CYLINDER. 


COMMENTS ON SECTION F6BO. 


ROUTINE ONE (01) FORMATS TRACK O AS AN OVERFLOW RECORD 

AND TRACK 1] AS A NORMAL RECORD. THE ROUTINE THEN SETS 

THE FILE MASK TO INHIBIT ALL SEEKS AND THEN PERFORMS A 
READ DATA COMMAND THAT SHOULD OVERFLOW FROM TRACK O TO 
TRACK 1. THE ROUTINE EXPECTS AN ERROR WHEN IT ATTEMPTS 

TO OVERFLOW IN VIOLATION OF THE FILE MASKe ROUTINE 15S 
EXPECTING SENSE BITS- OVERFLOW INCOMPLETE», AND FILE PROTECT 


ROUTINE TWO (2) FORMATS CYL 195, HD Oy RECORD 1 
CGRRECTLY AS THE FIRST SEGMENT OF AN OVERFLOW RECORD AND 
CYLINDER 195, HEAD 1, RECORD 1 INCORRECTLY AS HEAD 2. 

S$ IO ERRORS ARE SUPPRESSED AND OVERFL°™! RECORD IS READ 
STARTING AT CYL 1959 HD Oe REC 1e- ROUTIA" IS EXPECTING 
OVERFLOW INCOMPLETE AND COMMAND REJECT SeNSE BITS. 


ROUTINE THREE (3) FORMATS TRACK O AS AN ALTERNATE TRACK 
WITH AN OVERFLOW RECORD AND TRACK 1 AS A NORMAL TRACKe 

THE ROUTINE THEN PERFORMS A READ DATA COMMAND THAT SHOULD 
GVERFLOW FROM TRACK O TO TRACK 1. THE ROUTINE IS EXPECTING 
AN ERROR WHEN IT ATTEMPTS TO OVERFLOW FROM AN ALTERNATE 
TRACK. ROUTINE IS EXPECTING SENSE BITS— OVERFLOW INCOMPLETE, 
AND TRACK CONDITION CHECK. 


ROUTINE FOUR (4) FORMATS CYLINDER 1955 HD O» RECORD 1 
AS AN OVERFLOW RECORD WITH THRE SECOND (AND LAST), 
SEGMENT AT HEAD 1, RECORD 1e RECORD 2 IS A NORMAL 
RECORD WITH THE FOLLOWING DATA WRITTEN ON ITs 
0003000102. THIS HEXIDECIMAL ADORESS OF 

CYL 195, HEAD 1» RECORD 1 WILL SE PRINTED OUT 

IF SCAN GGES PAST THE LAST SEGMENT OF THE 

OVERFLOW RECORD. 


ROUTINE FIVE (5) CAUSES A RECORD OVERFLOW TO END-OF-CYLINDER 
TO BE PERFORMED AND CHECKS FOR THE FOLLOWING SENSE BITS -— 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 


OVERFLOW INCOMPLETE AND END-OF-CYLINDER 
5218 COMMENTS ON SECTION F6B1. 


ROUTINE ONE CHECKS THAT THE 6TH SENSE BYTE ~06- 1S GENERATED WHEN 
READING AN OVERFLOW RECORD THAT OVERFLOWS TO A DEFECTIVE TRACK AND WHEN 
READING AN OVERFLOW RECORD THAT OVERFLOWS FROM AN ALTERNATE SURFACE. THE 
INITIAL READ IS A READ KEY-DATA CCWe THE 6TH SENSE BYTE -O6—_, THAT 
SHOULD BE RECEIVED WHEN THESE CONDITIONS OCCUR, IS USED IN A CCw TO 
CONTINUE THE READ UNTIL THE ENTIRE CYLINDER IS REAO. UNIT CHECK AND 
TRACK CONDITION SHOULD BE SET UNDER BOTH THESE CONDITIONS. THE CSW, 
SENSE, AND DATA READ ARE CHECKED BY THE ROUTINE AND IF THEY ARE NOT AS 
EXPECTED AN ERROR MESSAGE IS GIVEN.) 


ROUTINE TWO CHECKS THAT THE 6TH SENSE BYTE -O05—1S GENERATED WHEN 
WRITING AN OVERFLOW RECORD THAT OVERFLOWS FROM AN ALTERNATE SURFACE. THE 
INITIAL WRITE IS A WRITE DATA CCW. THE STH SENSE BYTE -O05-, THAT SHOULD 
BE RECEIVED WHEN THESE CONDITIONS OCCUR, 1S USED IN A CCW TO CONTINUE 
THE WRITE UNTIL THE ENTIRE CYLINDER IS WRITTEN. UNIT CHECK AND TRACK 
CONDITION SHOULD BE SET UNDER BOTH THESE CONDITIONS. AFTER THE ENTIRE 
CYLINDER, INCLUDING THE ALTERNATE TRACK. HAS BEEN WRITTEN THE DATA IS 
READ. THE CSWe SENSE, AND DATA READ ARE CHECKED BY THE ROUTINE AND IF 
THEY ARE NOT AS EXPECTED AN ERROR MESSAGE IS GIVEN. 


5219 COMMENTS GN SECTION F6B2. 


ROUTINE GNE CHECKS THAT THE 6TH SENSE BYTE CONTAINS-25—- WHEN PERFORMING 
A SEARCH EQUAL KEY-DATA GN AN OVERFLOW RECORD TO A DEFECTIVE TRACK WHEN 
THE SCAN HAS BEEN EQUAL TO THAT POINT. THIS IS ALSG BONE ON THE 
ALTERNATE SURFACE. THE ALTERNATE TRACK IS SCANNED USING A CCW WITH A 
-25- IN THE OPERATION CODE. THE SCAN ON THE ALTERNATE TRACK SHOULD BE 
EQUAL, WITH A -25- BEING SET INTO THE 6TH SENSE BYTE WHEN THE END OF THE 
ALTERNATE TRACK IS DETECTED. THE PORTION OF THE CYLINDER FOLLOWING THE 
DEFECTIVE TRACK, ON WHICH THE DATA EQUALS THE CORE DATAs 3S ALSO SCANNED 
USING THE -25— IN A CCW. STATUS MODIFIER SHOULD BE GENERATED AT THE 
COMPLETION OF THIS SCAN. TRACK CONDITION AND UNIT CHECK INDICATION 
SHOULD BE GENERATED WHEN OVERFLOWING TO THE DEFECTIVE TRACK AND WHEN 
OVERFLOWING FROM THE ALTERNATE TRACK. IF THE CSW AND SENSE DATA ARE NOT 
AS EXPECTED ON ERROR MESSAGE IS GIVEN. 


ROUTINE TwO CHECKS THE ABILITY OF THE CONTROL UNIT TG GENERATE THE 6TH 
SENSE BYTES -45- AND -75=—. THIS IS DONE BY PERFORMING A SEARCH HIGH KEY= 
DATA ON AN OVERFLOW RECORD TO A DEFECTIVE TRACK WHEN THE SCAN HAS BEEN 
EQUAL TO THAT POINT, WHICH SHOULD CAUSE A 6TH SENSE BYTE OF -45—- TO BE 
GENERATED. THE SEARCH HIGH KEY ~- DATA IS CONTINUED ON THE ALTERNATE 
SURFACE BY EXECUTING A CCW WITH A -45- IN THE OPERATION CODE. THE DATA 
ON THE ALTERNATE SURFACE IS HIGHER THAN THE CORE DATA WHICH SHOULD 
SATISFY THE HIGH CONDITION. THE 6TH SENSE BYTE SHOULD BE -75- INDICATING 
THAT THE CONDITIONS FOR STATUS MODIFIER HAVE BEEN MET AND SHOULD BE 
PRESENTED AT THE COMPLETION OF THE LOGICAL RECORD. THE REMAINDER OF THE 
RECORD IS SCANNED BY POSITIONING THE ACCESS AT THE PROPER LOCATION AND 
EXECUTING A CCW CONTAINING A -75— IN THE GPERATION CODE. THIS SHOULD 
CAUSE THE SCAN TO BE PERFORMED ON THE LAST FEW SEGMENTS OF THE RECORD 
WITH STATUS MODIFIER PRESENTED IN THE ENDING STATUS. TRACK CONDITION AND 
UNIT CHECK INDICATIONS SHOULD BE GENERATED WHEN OVERFLOWING TO THE 
DEFECTIVE TRACK AND WHEN OVERFLOWING FROM THE ALTERNATE TRACK. IF THE 
CSW AND SENSE DATA ARE NOT AS EXPECTED AN ERROR MESSAGE IS GIVEN. 


5-20 COMMENTS ON SECTION F683. 


ROUTINE ONE CHECKS THE ABILITY OF THE CONTROL UNIT TO GENERATE THE 6TH 
SENSE BYTES -65- ANDO -55-. THIS IS DONE BY PERFORMING A SEARCH HIGH OR 
EQUAL KEY-DATA ON AN OVERFLOW RECORD TO A DEFECTIVE TRACK WHEN THE SCAN 
HAS BEEN EQUAL TO THAT POINT, WHICH SHOULD CAUSE A 6TH SENSE BYTE OF ~65 
- TN BE GENERATED. THE SEARCH HIGH OR EQUAL KEY-DATA IS CONTINUED ON THE 
ALTERNATE SURFACE BY EXECUTING A CCW WITH A -65- IN THE OPERATION CODE. 
THE DATA ON THE ALTERNATE SURFACE IS LESS THAN THE CORE DATA WHICH 
SHOULD CAUSE THE CONTROL UNIT TO GENERATE A 6TH SENSE BYTE OF -55- WHEN 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
2 ? 
THE OVERFLOW OCCURS ON THE ALTERNATE SURFACE. 55 INDICATES THAT STaTus 6.0 APPENDIX 
MODIFIER IS NOT TO BE PRESENTED AT THE COMPLETION OF THE LOGICAL RECORD. z ) 
THE REMAINDER GF THE RECORD IS SCANNED BY POSITIONING THE ACCESS AT THE 61 COMMAND CODES 
PROPER LOCATION AND EXECUTING A CCW CONTAINING A ~55=— IN THE OPERATION 
CODE. THIS SHOULD CAUSE THE SCAN TO BE PERFORMED ON THE LAST FEW a) gz * ) 
SEGMENTS GF THE RECGRD WITH STATUS MODIFIER NOT PRESENTED IN THE ENDING * VALID FILE COMMAND CODES. 
STATUS. TRACK CONDITION AND UNIT CHECK INDICATIONS SHOULD BE GENERATED = 
WHEN OVERFLOWING TO THE DEFECTIVE TRACK AND WHEN OVERFLOWING FROM THE = * FUNCTION COMMAND CODE BITS HEX CODE -- WHERE ALL X ; 
ALTERNATE TRACK. IF THE CS AND SENSE DATA ARE NOT AS EXPECTED AN ERROR = * 0123 4567 CHARACTERS 
MESSAGE IS GIVEN. * ARE IN THE 
a * WR HOME ADDR. «+ 0001 1001.62.06. 19 ZERO STATE 
5e21 GENERAL COMMENTS > * WRITE RO oe eo eo 0001 O101 66 o « 15 
* WR DATA 2 2 ee 2 O©H00 O1D 1 « « « o ce O05 
A STANDARD START 1/0 ROUTINE IS USED FOR THIS TEST. EACH ROUTINE SETS a * WR KEY-DATA 2. « e 0000 213102166. e OD \ 
UP THE CAW AND BRANCHES INTO THIS ROUTINE TO DO ITS START 1/0. TRIS ie * WR CNTSKEY,DATA 2« 080012 1101 6 eoe oe 1D 
ROUTINE ISSUES THE START 1/0, CLEARS THE STATUS, AND INDICATES ANY * ERASE eeceee OOD OOODL « ec ec 0 a il 
ERRORS WHICH OCCUR. i Cc * ) 
* HR.SPEC-CNT.KEY DATAO 6 00 @0©00121 6 « « © o Ol 
= i 
3 Y * SEARCH EQUAL 1D 2. XO2L ODO] «ee oc c @ Bl ) i 
* SEARCH EQUAL KEY - X 010 1004126066080 o 29 i 
* SEARCH EQ HOME ADDR XO 1 1} 1001 6s « e e 39 i 
t) * SEARCH EQ KEYsDATA X 010 11021660208 e 2D ‘y 
* SEARCH HI ID ee e XLO1]1L AOOLs e oe « « Sl 
* SEARCH HIeKEY «© « X100 1OOlLse ec ec eo £9 
Oo * SRCH HI KEYsDATA «. X100 1101 6 6 © 0 « 40 ) 
* SRCH HIZEQ ID « - XLLlL1’ OQOOL.s « eee 7 
* SRCH HISEQ KEY. - X110 1001 6-e-c.ee 69 
0) *® SRCH HIZEQ KEY»DATA X110 1101-64 s0-e « e 6D y 
= 
* RD HOME ADDR. « - X002 101066¢cc04641A 
i) * READ RO eeoeee xo0o01 0110646 o « e 16 vy 
* READ COUNT . - 2 e XO0O01 0010.80 l2 : 
* READ IPL « © «eo © X0 00 0010 6 « « « & 02 i 
MO * READ DATA 2 2 2 2 X000 0110.4 ¢ « « « 0 7 
* READ KEYsDATA 2. - X000 11120 2 « « « « OE 
* RO CNT, KEY,DATA . XGO1l 111042 -¢eo LE 
" * ; 
* CONT.HEAD SEEK - - 0001 10212 6 e «© o » 18 
* CONT. CYLe SEEK .«. 0000 1011 6 « « « o OB - 
oO * CONTROL SEEK « 2 « 0000 01121 66¢cec0.e 07 
: * RECALIBRATE 2« «© - 0001 0611 6 « « « « 13 
* CONT. SPACE CNT . 0000 1121212164 .60c60e OF 
vt * CONT. NO OP. « © 0000 0011 « e « « « 03 
- * CONT.SET FILE MASK O 001 Lille e« «ee « LF 
* RESERVE e®eeee 1 0 0 1 0 1 0 0 ee @ e@ © e 94 ‘ 
f oO * RELEASE eoevs3ee 1011 01004-e¢e¢e eo B4 y 
* TEST 1/0 ~ e ee e OO O00 0000 « « « « « 00 
* SENSE 1/0 2 2 e © 0000 0100 « « « & « 04 
O10 . i) 
oD cay 602 CSW — CHANNEL STATUS WORDS DEVICE AND CHANNEL y 
STATUS BIT BREAKDOWN IN HEX. j 
oO ‘ CSW oes YY YY coc : xy 


80 ---PROGRAM-CONTROLLED INTERRUPT 
40 ---INCORRECT LENGTH 
oO 20 -——-PROGRAM CHECK 9 
10 ---PROTECTION CHECK 
O8 --——-CHANNEL DATA CHECK 
a 04 -—-CHANNEL CONTROL CHECK >) 
O02 --—-INTERFACE CONTROL CHECK 
01 ---CHAINING CHECK 
f 80 ——-ATTENTION Y 
40 —--STATUS MODIFIER 
20 -~-CONTROL UNIT END 


o 10 ----BUSY 
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
i f } 
DATE 16MAY66 30JUN66 30SEP66 20JAN67 30APR67 190CT67 15FEB68 PROG.ID F6A0-* _ DATE 16MAY66 30JUN66 30SEP66 20JAN67 30APR67 i190CT67 15FEB68 PROGID F 6A0—* 
EC NOe 416146 *16146A 420836 420637 420902 422906 420662 PAGE NO. 0016 EC NO. 416146 4161464 420836 420637 420902 422906 420662 PAGE NO. O016A 
iy f F 7 
Te 


on 








PAGE NO. 0017 


IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2218322 | 
cy 
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST / i 


08 —--CHANNEL END — 4 
04 ---DEVICE END 

02 ---UNIT CHECK 

01 ---UNIT EXCEPTION 


6-3 SNS - SENSE BYTES RECEIVED ON A SENSE 1/0 COMMAND 
BIT BREAKDOWN IN BINARY. 


SNS 00000000 00000000 00000000 01000000 
eo%ee*ee wetee%oe cotee*ee eo*¥sc*ee 
COMMAND REJECT oe o%eo ee%ca*%oe ne*o e*%ee oF oe Fe SEEK INCOMPLETE 
INTERVENTION REQ*D%.c%o0 oetee%ee ceteotoe eo*ee* MULTI MOD SELECT | 
BUS OUT PARITYoe%ee setootee co¥ootoe ee%eeEND OF CYLINDER 
EQUIPMENT CHEC Ke Foe ae%*ee*ce aor. Fee oe*e PACK CHANGE yi 
(BURST) DATA CHECK*%e. woteetee cotoeteoe ee* WRITE CURRENT SENSE { 
CHANNEL /2314 OVER RUNee oa%*e o*eo eet e*ee « oUNSAFE 
TRACK CONDITION CHECK. eot*eetee co¥ee*ee o ON-LINE i} 
SEEK CHECK se%ee%ee co*oo®ee BUSY 


oo*eetec eoe%ee%ee 


DATA CHECK IN COUNT FIELD. Fe oFee oo% oe *e NOT USED () y 
TRACK OVERFLOW#. o®ee oo%ee*NOT USED a 
END-GF-CYLINODER. eee oe%eeUNSELECTED FILE STATUS 


NO RECORD FOUND*.~. «e*NOT USED 
FILE PROTECTEDes o eSERIALIZER/DESERIALIZER CHECK 





MISSING ADDRESS MARKERS. eNOT USED O 
OVERFLOW INCOMPLETE UNSAFE 
O 
SNS BYTE & 00000000 DRIVE A 
00000001 DRIVE B 
00000010 ORIVE C oO 
ooooo0ol! ORIVE DO 
00006100 ORIVE E 
00000101 DRIVE F O 
00000110 DRIVE G 
00000111 DRIVE H 
00001000 DRIVE J oO 
00001111 DRIVE CANNOT BE DETERMINED 
KY 
CO) 
\ 
| 
O 
oO 
Oi 
O | 
c 


DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 


Pre ee el agate nae emcees oat eeUmes et RST PAGE SIes tesserae erry te 
DATE LeMAY66.  30JUN66 30SEP66 20JAN67 30A4PR67 190CT67 15FEBOS PROGID F6A0-* 
EC NOo 416146 416146A 420836 420637 420902 422906 420662 PAGE NO. 0017 
an : 
fee 

‘a fe 

en 


ed \ 








ae rareerersceaneanes tenant cm: ae AS TI a OEE NOs Renee ene ee +e eee Nee ees eye eed net tenho “eens oes ntf cere pte co He ar ena EERE ennai > cm Ve oe: 
> ‘3BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM | . : PART NO. 2218325 
= PAGE NO, 0001 
2314 FUNCTION TEST INDEX 
a = 7 
> 
2314 FUNCTION TEST INDEX 
> 
NOTE. SECTION FFF1 IS THE CE DISK PACK INITIALIZER, SECTIONS F6AD THRU 
SECTION F6B3 ARE CONTROL UNIT FUNCTION TEST, AND SECTIONS F6BA THRU 
) F6BD ARE FILE DIAGNOSTIC TESTS. 
SECTION ID NAME PART NO. 
>) SKEKSKESCERSEESEEAKSERKSEKEKCESCEKSEEESESE SSSR SESE SKEKSEKEKKECKEAKEKEEEKESKSEESEEEEKEESEEEREKEREKERX 
FFFL® DESCRIPTION DESCRIPTION OF FFFI CE DISK PACK INITIALIZER 2218321 
 ~FEFL LISTING CE PACK INITIALIZATION 2218296 
) ROUT. EXPLANATION 
le WR HA ANDO RO 
2e CHECK DISK RPM 
) 3e WR CYL 1 AND 199 WITH 7000 CORE BYTES 


NI ONT 


& U Soha VU 2 As U yan “a cea LY ould: 


[oO - OU UU 





Fe a ee ag eg 





F6A0* DESCRIPTION DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 2218322 
F6AO LISTING. 2314 CU FUNCTION TEST --F6A0-- 2218297 
ROUT. EXPLANATION 
‘le. =o TEST «O70 
26 SENSE 1/0 


3e “NO-OPERATION 
4e CONTROL HEAD SEEK (HH) 


5. CONTROL CYLINDER SEEK (CCHH) 
6- RECALIBRATE 
Us CONTROL SEEK (BBCCHH) 
FGAL LISTING 2314 CU FUNCTION TEST ~--F6A1-—— 2218298 


ROUT. EXPLANATION 
1. READ WRITE HOME ADDRESS 


—2e SEARCH = HA,WRITE-READ RECORD ~-0- 
. Be SEARCH = IDsWRITE-READ COUNT-KEY-DATA 
4. TEST GAP LENGTH : 
F6OA2 LISTING 2314 CU FUNCTION TEST --F6A2-- 2218299 | 
ROUT. EXPLANATION 

le SEARCH = ID, WRITE-READ KEY-DATA 
26 SEARCH = KEV, WRITE-READ DATA 
Be SEARCH = ID, WRITE~READ DATA 


4 SEARCH 10, READ COUNT ; 
F6A3 LISTING 23.4 CU FUNCTION TEST ~-F6A3-- 2218300 
ROUT. EXPLANATION 
‘ lL» SFARCH COMMANDS 
FOA4 LISTING 2314 CU FUNCTION TEST --F6A4-- 2218301 
ROUT. EXPLANATION 
Le FILE PROTECT 
F6A5 LISTING — 2314 CU FUNCTION TEST -~F6A5—- 2218302 
ROUT. EXPLANATION 
l. CONTROL UNIT, CONTROL UNET END 
26 UNIT EXCEPTION 
36 COMMAND REJECT ON INVALID COMMANDS a oh 
F6A6 LISTING — 2314 CU FUNCTION TEST -~F6A6~-- . 2218303 
ROUT. EXPLANATION 
Le | INVALIO SEQUENCES (PART 1) 
F6OAT LISTING : 2314 CU FUNCTION TEST -~F6AT-~- *, 2218304 
ROUT. EXPLANATION 
le INVALID SEQUENCES (PART 2) 
F6A8 LISTING 2314 CU FUNCTION TEST --F6A86-- 2218305 
ROUT. EXPLANATION 
le CHANNEL/2314 OVERRUN SENSE BIT 
2 TRK CONDITION CHECK SENSE BIT 
3e TRK CONDITION CHECK SENSE BIT 


4 SEEK CHECK SENSE BIT CINVAL-ID ARGUMENT) 
5e SEEK CHECK SENSE BIT (4 BYTES) 
i 6e TRACK OVERRUN SENSE BIT 
Te END OF CYLINDER SENSE BIT 
8. | NO RECORD FOUND SENSE BIT 
FAD LISTING 2314 CU FUNCTION TEST --F6A9-- 2218306 


ROUT. EXPLANATION 
le TRUNCATED READ DATA 


2314 FUNCTION TEST INDEX 
| A 
DATE 30 JUN66 15FEB68 6APRE69 ‘  ~PROG. ID 2314-* 


EC NO. 416146A 420662 424104 PAGE NO. 0001 - 
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_ F6AB LISTING 


POAC LISTING 


tae, os fae a it ag 


‘FOAA LISTING.” ©. 


BEAD LISTING © 


F6AE LISTING 


FOBO LISTING, ©. 


“FOBL LISTING ~ 
FoB2 LISTING ~ 
FOB3 LISTING 


F6BA® DESCRIPTION 
FOBA LISTING 


FOBB LISTING | 


FOAF LISTING 











IBM MAINTENANCE DIAGNCSTIC PROGRAM FOR THE 360 “system 
| 2314 FUNCTION TEST INDEX = 


.2314 


2314 


2314 


2314 


23h 


2314 


2314 


 QBa4 
aang 


2314 


2314 


2. = MULTI-TRACK BIT) 


DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST ade 





34. LCNG RECORDS eid 
CU FUNCTION TEST --F6AA . ger 
ROUT. EXPLANATION aes 


le ERASE - 
2e SPACE COUNT 
3e READ IPL 


4e END OF FILE Fi) Sr 
CU FUNCTION TEST --F6AB-- 
ROUT. EXPLANATION ee ae 
le OVER/UNDER TRUNCATION |: 
CU FUNCTION TEST ~-F6AC+—- =. | 
ROUT. EXPLANATION 

le HALT 1/0 ON READ 

Ze HALT 1/0 ON WRITE 


“> 2218309 pete es 


3. «sO CHECK «TF CU WILL MISS AN ADDRESS MARK . 
4. CHECK IF CU WILL PICK UP AN ADDRESS MARK 


CU FUNCTION TEST -~F6AD--. 
ROUT. EXPLANATION — 

le FILE INTERACTION 

CU FUNCTION TEST -~F6AE-~ 
ROUT. EXPLANATION 





“Le SEARCH EQUAL KEY-DATA 


26 SEARCH COMMANDS FOR SCAN 

CU FUNCTION TEST --F6AF-~ 

ROUT. EXPLANATION . 

le WRITE SPECIAL COUNT-KEY-DATA 

26 WRITE-READ DATA WITH RECORD OVERFLOW 


 aevesan 


2218312 


36 WRITE-READ KEY-DATA WITH RECORD OVERFLOW feos 


4e READ COUNT WITH RECORD OVERFLOW | 
5. WRITE-READ DATA WITH OVERFLOW 1/2 CYL 


6:  WR=RO- K-Dy RECORD OVERFLOW, SEVERAL TRKS 


Te READ COUNT. RECORD eee SEVERAL TKS 
CU FUNCTION TEST ~-F6B0-~— 
ROUT. EXPLANATION 


2. RECORD OVERFLOW TO TRK WITH INCORR HD-NO° 


36. RECCRO OVERFLOW FROM AN. ALTERNATE TRACK 
4 SCAN AN OVERFLOW RECORD ~ 

5. OVERFLOW TO ENO OF CYLINDER - 

CU FUNCTION TEST ~~F6B1-- 

ROUT. EXPLANATION 

i; 6-TH SENSE BYTE COMMAND’ 06. pe Ate: 
2e 6-TH SENSE BYTE COMMAND 05 Vues 
CU FUNCTION TEST --F6B2-- mae 
ROUT. EXPLANATION te ere 
le 6-TH SENSE BYTE COMMAND. 25 

2 6-TH SENSE BYTE COMMAND 45 AND 15 
CU FUNCTION TEST ~-F6B3-— : 

ROUT. EXPLANATION 

is 6-TH SENSE BYTE COMMAND 65 AND 65 


FILE DIAGNOSTIC TEST 
ROUT. EXPLANATION 

l. TEST CHANNEL 
2e TEST 1/0 

3 e ‘ NO-OP 


he SENSE I/0 
--S. . COMMAND EXIT 


36, READ TEST 


~~ a3n4 


2314 FUNCTION TEST. INDEX 


DATE - 30JUN66 
EC NO. 416146A 


_1SFEB68 —OAPRE9. 
420662 424104 


7. - RECALTBRATE 

FILE DIAGNOSTIC TEST 

ROUT. EXPLANATION 

1. CAR AND DIFF CNTRS | 

26 SEEK INCOMPLETE 
3. SEQUENTIAL INC/DEC SEEK. 
4. WORSE CASE ACTUATOR 

5. NOT USED a 
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ae. 
2218316 


2938323 ~~ 
2218317 | 


) 2218313 | 
1. | RECORD OVERFLOW IN VIOLATION OF FILE MSK 
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PAGE NOs 


-) 221e307 


“2228308 | 


— 221a310 


Se BRUM es 


PROG. ID 2314-4 
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E6BF*DESCRIPTION 


A ~ a_i me See > 


2314 FUNCTION TEST INDEX 
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PART NO, 
PAGE NO. 


RANDOM SEEK 


be 
F6BC LISTING 2314 FILE DIAGNOSTIC TEST 2218319 
: -ROUT. EXPLANATION 
le WRITE TEST 
26 HAR ADVANCE 
36 END OF CYL 
F6BD LISTING 2314 FILE DLAGNOSTIC TEST 2218320 
ROUT EXPLANATION 
le GENERATE ENO OF TEST MESSAGE 
26 OPTIONAL-RPM TEST 
3e OPTIONAL~POWER OFF-ON, CPU RUNNING 
4e NOT USED 
5e OPTIONAL-POWER ON/OFF STATUS 
‘be OPTIONAL-METER INTERLOCK 
Te OPTIONAL-HEAD ALIGNMENT 
8. NOT USED 
96 OPTIONAL-WRITE HOME ADDRESS 
Ae OPT IONAL-INTERCHANGEABILITY 
+e Be PHYS OR LOGGING SNS BYTE 4 
F6EBESCDESCRIPTION DESCRIPTION OF 2314/2316 DIAGNOSTIC TEST 2267757 | 
FOBE LISTING - 2314/2316 DIAGNOSTIC TEST 2267758 
ROUT. EXPLANATION 
le DATA INTEGRITY TEST 


DESCRIPTION OF 2314-A FILE DRIVE ACCESS TIMING TEST 2261614 
E6BF LISTING 2314-A SEEK TIMING TEST 2261615 
ROUT. EXPLANATION 
le SEEK TIMING TEST 


Go 
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- We2 BRIEF DESCRIPTION OF TEST ROUTINES « « « « IA 
Qe PREREQUISITES | 
2g PROGRAM REQUIREMENTS © « oe 0 0 ¢ + © « © 2A 
“. 202 MACHINE REQUIREMENTS © © 6 « © © © © © oo 2A 
"3s USE PROCEDURE =, 
Bel PROGRAM LOADING 2 «6 0 eee © © ew © wo QA 
3elel SELECT ONE ACCESS «6 « « «© © © © © eo 2A 
302 PROGRAM OPERATIONe « oe we ee ee ee 8 
' 3e2e2 SECTION SENSE: SWITCHES eoeeeee@ 3 
|. «34203 RUNNING OPTIONAL ROUTINES «© © « «© « 3A 
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Be Sel DETAILED DESCRIPTION OF PROGRAM ROUTINES: 20 
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We | 
'  @el DEVICE AND CHANL STATUS BITS IN HEX « » © 23A 
| @e2 SENSE BIT BREAKDOWN IN BINARY « « « © « « 23A 
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ie 
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ih 
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ie 
{ 
) DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 
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IBM MAINTENANCE DSAGNOSTIC PROGRAM FOR THE 360 SYSTEM ot PART NOs 2228323 
: : ) oe ey PAGE NO.  OOOLA 
 DESCREPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST = 


“Le PURPOSE | 


THIS PROGRAM 1S OESIGNED TO (1) OETECT MALFUNT IONS IN THE 184 
2314 DISK FILE,AND (2) AID IN THE ISOLATION OF FAILURES BY 


lee INTENT - 
PROVIDING DIAGNOSTIC INFORMATION AND SCOPE LOOP FACILITIES. 


We pe arene rear e reter ae rere oe eer 
yo @® NOTE TO CE **, IF PROGRAMS 688 AND 68C ARE RUN ON THE : 
2314-A FILE, PROGRAM 66F SHOULD ALSO BE RUN. I 


I 
$a hn 8a 8 a A BH OE HEHE ED 

























I ae BRIEF earns OF TEST ROUTINES - 
: | | | © . he 
, + SECTION ROUTINE | os 
be “FOBA tid TEST CHANNEL = ~—S- VERIFIES THAT CHANNAL IS FREE AND 
5 oi | AVAILABLE. | es 
2 EST I/O | TESTS FOR CONDITION OF ACCESS. IF” 
: CONDITION CODE IS ZERO,ACCESS 1S: 
READY AND AVAILABLE © 





3. NO-OP CHECKS INITIAL SELECTION ¢ ENDING 00° 0% 
PROCEDURE TO + FROM CONTROL UNIT. © Os. 


~~ SENSE 10 =———«iss~—sé«U ERLE: THAT SENSE DATA CANBE 
ae . -  * TRANSFERED FROM 2314 TO THE amet 


COMMAND EXIT Ss CHECKS FOR HANG UP CONDITIONS ON 
oe Ss . = $TART 1/0 COMMANDS. 





© @. READ TEST = =—————sREADS. HA FROM ALL HEADS 
7 RECALIBRATE Ss XECUTES RETURN TO 000 SEEK 


| FOBB he OR, CAR AND DIFF CNTRS TESTS ALL COMBENATIONS OF BITS ON 
: Sen ote: att - AND OFF IN CAR an DIFF COUNTER. 


ees seen INCOMPLETE |  EXEGUTES SEEK TO 255 AND CHECKS fOR ee ee 
= SEEK INCOMPLETE. ae @ 


3S - SEQUENTIAL INC/OEC EXECUTES SINGLE CYL. SEEKS FROM cyt 
~ SEEK 000 TO 001 esefO 202,70 201 TO sara 
a ee TO 19990670. 000. 
4 .. WORST CASE. ACTUATOR LOOPS’ SEEKING BETWEEN CYt 000 AND... 
aes 25 4p Oe 139 Ble 66, T0y 16,9 ah Es 
AND 201 Reseed ESS . oe 





5. ‘NOT USED 


RANDOM SEEK ae EXECUTES SERIES OF 500 RANDOM SEEKS < 
ves qa CHECKING FOR CORRECT HAe oe ore 


4 
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[BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 


PAGE NO. 


DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST 


SECTION ROUTINE 


F6BC i WRITE TEST 
2 HAR ADVANCE 


3 END OF CYL 


SECTION ROUTINE 


F6BD 1 GENERATE END 
. OF TEST MSG. 


2 ~OPTIONAL= RPM TEST 


3 ~OPTIONAL= POWER 
OFF-ON, CPU RUNNING 

‘5  OPTIONAL- POWER 

ON/OFF STATUS. 


6 -OPTIONAL= METER 
INTERLOCK. 


7 =OPTIONAL~ HEAD 
, ALIGNMENT 


8 NOT USEO 


ae 
9 ~OPTIONAL- 
WRITE HOME ADDRESS 
A ~OPTIONAL— 


INTERCHANGEABILITY 


B ~OPTIONAL~ PHYS 
DR LOGGING 


DESCRIPTION OF 2314 FILE ORIVE OIAGNOSTIC TEST 


15FEB68 
420662 


3OSEP66 
420836 


DATE = LOMAY66 
EC NO. = 416146 


3O0JUN66 
416146A 


! 


WRITES RO RECORDS WITH ALL HEADS 
CHECKS HAR AC HEAD ADVANCE 
CHECKS END OF CYLINDER 


CHECKS FOR SSW 9 TO 13 TO DETERMINE 
IF USER WISHES TO RUN ANY OPTIONAL 
ROUTINES. IF NOT, PRINTS END MESG. 


CHECK OISK SPEED (RPM) IF SSW 9 ON 
IF $SW 9'ON 


IF SWW 9 ON 


CHECKS THAT METER OUT HOLDS 
DEVICE ENABLE IF SSW 9 IS ON: 


(CONTROLLED BY SSW 10) 

BRINGS UP READ, ALLOWS USER TO 
SELECT HEAD,AND AIDS EN ALIGNING 
HEADS PER INSTRUCTIONS IN 
MAINTENANCE MANUAL 


( CONTROLLED BY SSW 12) 
ALLOWS USER TO WRITE HA ON ANY 
ONE CYLINDER - 


( CONTROLLED BY SSW 13 ) 
CHECKS INTERCHANGEABILITY 
BETWEEN FILE ORIVES 


(CONTROLLED BY SSW 14) 
CHECKS LOGGING OF PHYS 
DR ADDRESS IN SNS BYTE 4 


26APR69 
424104 


15NOV68 
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“MBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM ee ART NDS 2218323 
RS PAGE Ne 00024 
DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST | | 





2. PRERECUISITES 


-2e1 PROGRAM REQUIREMENTS. oo ; 
=D EAGNOSTIC MONITOR PROGRAM WITH AT LEAST THE FACILITY OF OMA4. 


2. 2 EQUIPMENT REQUIREMENTS. 
-CPU WITH THE STANDARD INSTRUCTION SET, COMPLETELY OPERATIVE. 


-HARD CCPY OUTPUT DEVICE 
-METHOD OF LOADING PROGRAM 
—-CHANNEL WHICH IS COMPLETELY OPERATIVE 


72314 FILE CONTROL UNIT 
-2314 DISK FILE DRIVE WHICH WILL POWER-ON SEEK CORRECTLY 


-CE PACK OR SCRATCH PACK WITH HOME ADDRESSES 


7 NOTE UTILITY PROGRAM FFF1,CE PACK INITIALIZER, WRITES HOME a ot | ee ? 
' ADDRESSES. OO NOT USE FFFIL UNLESS SUBSYSTEM IS COMPLETELY . 1 rete 
a OPERATIONAL » AND THEN ONLY WHEN HOME ADDRESSES ARE NOT : oa wien Bee 
ALREADY PRESENT. 


#* NOTE- IF THE TWO CHANNEL SWITCH FEATURE IS ON CONTROL Fae J eee tage 
UNIT DISABLE THE INTERFACE NOT BEING USED. gah ee ee eee, oh 


3s USE PROCEDURE. 


Bel PROGRAM LOADING. = | coe eat! fe ho 
| . 2 iAP a sie. al 

LeSELECT ONE ACCESS TO BE TESTED. othe Fe ce 

THIS PROGRAM IS MOST EFFECTIVE WHEN RUN ON ONE ACCESS AT A TIME, mee ay: oS 


ON MULTIPLE FILE SYSTEMS, 
- INSTRUCT DM TO RUN THIS PROGRAM ON THE DESIRED FILE ACCESS. 


Ae DMK, AND DNAS (MO030) »USE ONE UDT CARD FOR ADDRESS PLUG -0-. 
ARRANGE THE ®1.UG SO THAT THE -O- PLUG WILL BE IN THE DESIRED ere 
FILE ORIVE. THIS WILL BE THE ORIVE THAT IS TESTED. od ce ae aa 





TO TEST ANOTHER FILE DRIVE MOVE THE DISK PACK AND PLUG Pade ca gh Oe ete Seccaa he 
TO THE OTHER DRIVE. | Pe ee te ed 
(INSTRUCTIONS FOR PUNCHING UDT CARDS ARE IN THE USERS GUIDE.) = = ad 


tay aes a ~ : a arma eremteteceem tetas seaprerae Sema treat ance ar mar ten Raut oats fee ome a Pit 
a s ay : = et ak ae an . omat os ans: 5 ‘ See oe . oe * se it ce Gh 1 7 Tho 5 





oe | BeDMAS AND ALL OTHER OM*S.- USE PROCEDURE DESCRIBED ABOVE, OR 
a USE INPUT MESSAGE TO SPECIFY ONE ACCESS FRGM THE CONSOLE Bee ee a ee 
Pee. AFTER OM IS LOADED AS DESCRIBED IN THE USERS GUIDE. be Pe Oe ea 


. 2¢PROCEED WITH STANDARD DM LOADING. 
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“IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM’ = PART NO. 2218323 
| ee ee PAGE NOe 0003 
DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST . 
302 PROGRAM OPERATION. 
“LeSECTIONS F6BA-F6BD SHOULD BE RUN ON ALL FILE DRIVES. 


2eINSTALL CE PACK OR SCRATCH PRE WITH HOME. ADDRESSES ON ACCESS TO BE 
TESTED. 


3.SECTION SENSE SWITCHES. (NORMAL RUN, WITH ALL SWITCHES OFF, GIVES 
ERROR PRINTOUTS,STOP ON ERROR, AND BYPASS OPTIONAL ROUTINES. 


THE PROGRAM SECTION SENSE SWITCHES SHOWN BELOW ARE IN THE SENSE 
SWITCH BYTES IN THE PROGRAM SECTION PREFACE. THE CHARACTER ~X-~ 
REPRESENTS THE RELOCATION FACTOR CONTAINEO IN BASE REGISTER 15 
DURING EXECUTION TIME. BITS ARE ZERO WHEN OFF AND ONE WHEN ON. 


SECTION 
SWITCH STATUS FUNCTION BYTE BIT 
0 OFF DO NOT Loop x004 0 
ON TIGHT LOOP ON START I/OyTEST 1/0. 
1 OFF DO NOT LOOP X004 1 
ON  .LOOP ON ERROR OR ENTER SCOPE LOOP 
| AND BYPASS HALTS.~ 
te og OFF 00 NOT LooP “ X004 2 
ON LOOP IN START 1/0 SUBROUTINE. | 
3 OFF PROCEED TO NEXT ROUTINE.  -X004 = 3 
: ON LOOP _IN ROUTINE. , | ne 
4 OFF NOT USED | : X004 4 | 
ON NOT USED 
5 OFF HALT AFTER PRINTING ERROR NUMBER. X004 5 
ON PROCEED AFTER ERROR PRINTOUT. 
a 6% OFF  AYPASS PRINTING ROUTINE TITLES. X004 6 
oe ne ON PRINT ROUTINE TITLES. : 
oh 7 |. OFF DO NOT PRINT CORRECT RESULTS — -«x004 
ON — PRINT CORRECT RESULTS 
8 OFF RETRY SIO TIO IN SIO SUBROUTINE. x00S5 0 
ON EXIT SIO SUBROUTINE (SVC X*D6®) 
9 OFF BYPASS ROUTNS 2 THRU 6 (F6BD) x005 hk 
ON RUN OPTIONAL ROUTNS 2 THRU 6 
10. OFF BYPASS OPTIONAL ROUTINE 7,)(F6BD) x005: 2 > 
, ON RUN HEAD ALIGNMENT ROUTINE 
12. ~—«OFF ~—s BYPASS OPTIONAL ROUTINE 9, F6BD x005 % 
ON —_—- RUN WRITE HA ON ANY CYLENDER 
«4a OFF BYPASS OPTIONAL ROUTINE A — -xo0s | 
fe ON RUN _INTERCHANGEABILITY ROUTINE 
14 si‘ RE «BYPASS OPTIONAL ROUTINE’ 8 — -x008)— 6 


ON. RUN PHYS DR LOGGING ROUTINE 
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> ae 16M HAINTENANCE DIAGNOSTIC. PROGRAM FOR THE 360 svsten 
DESCRIPTION OF 2314 FILE ORIVE OTAGNOSTIC TEST. 


>) ~~" 3, TO RUN OPTIONAL ROUTINES IN SECTION F6BD, SET SECTION SENSE SWITCHES, 
co 9910,12+13,.((RELOAD SECTION 3 (F680) IF TEST HAS TERMINATED.) 
) - | 
#* NOTE- THIS PROGRAM IS DESIGNED TO BE MOST EFFECTIVE WHEN RUNNING 
oo UNDER “HALT AFTER ERROR PRINTOUT-. IF USER WISHES TO BYPASS THESE 
) - HALTS» SECTION SENSE SW. 5 MUST BE TURNED DON. 
yee. 
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‘PAGE NO. 
DESCRIPTION OF 2314 FILE ORIVE OLAGNOSTIC TEST | 


3.3 PROGRAM HALTS. 
BESIDES THE NORMAL HALT AFTER ERROR DESCRIBED ABOVE, THERE ARE SEVERAL 
ERROR CONDITIONS INWHICH THE PROGRAN CANNOT CONTINUEs( EXAMPLE, ACCESS 
NOT READY »HANG UP BUSY,ETC.) THE ERROR MESSAGE WILL IDENTIFY SUCH 
CONDITIONS. | | 

304 PROGRAM TERMINATION. 

1eEND OF NORMAL TEST. (F6BA THROUCH F6BD) 
TEST ENDS WITH DM ~T— STATEMENT AFTER F68D HAS BEEN READ IN AND 
PROGRAM DETERMINES THAT NO OPTIONAL ROUTINES ARE TO BE RUN. 
—END OF NORMAL TEST- MESSAGE IS PRINTED IF SSW 6 (PRINT TITLES) IS ON 
2eOPTIONAL ROUTINES. (F6BD) 


SECTION 3 (F6BD) TERMINATES WITH DM (T) STATEMENT. 
400 PRINTOUTS 


4e1 MESSAGE FORMATS 

A. ERROR MESSAGES 
THE PRIMARY MESSAGE FROM THIS PROGRAM IS AN ERROR NUMBER. 
THE PURPOSE OF THE NUMBER IS TO REFER THE USER TO A DESCRIPTION OF THE 
ERROR CONDITION IN THIS DOCUMENT. (SECTION 4.2) THE ERROR DESCRIPTION 
PROVIDES DIAGNOSTIC INFORMATION ABOUT THE ERROR AND SCOPE LOOP OPTIONS. 
ERROR NUMBER FORMAT | 
Le SIQ,TIO,SENSE 1/0,ERRORS—~ | 

*# ER XX ERROR ON SIO,SECTION Sy, ROUTINE Ry UNIT CUU ADRS AAAAAA 
2. ERROR NUMBER WITH MESSAGE. 

## ER SRXX sooeeMESSAGEsceees UNIT CUU ADRS AAAAAA 
3. NORMAL ERROR NUMBER PRINTOUT. 

#* ER SRXX UNIT CUU. ADRS AAAAAA 


4. THE SECOND LINE: OF AN ERROR PRINTOUT GIVES VARIABLE DATA ON MACHINE 
CONDITIONS. 


‘ 


GAW KKKKKK CSW YY YYYYYY YY YY YYYY 
SeEXPLANATION OF CHARACTORS- | 


S SECTION NUMBER 
R ROUTINE NUMAER 
XX SEQUENTIAL ERROR NUMBER WITHIN EACH ROUTINE 
CUU CHANNEL AND DEVICE ADORESS IN HEX 
A-A AQODRESS OF ERRUR BRANCH + LINK INSTRUCTION IN LISTING 
K=-K CHANNEL ADDRESS WORD FOR THE CCW CHAIN 
YY CHANNEL STATUS WORD IN HEX 


‘Be REFERENCE STATEMENTS. (OPTIONAL ROUTINES’ ONLY) 
--SEE REF A-- | 
THESE STATEMENTS DIRECT THE USER TO PROCEDURAL INSTRUCTIONS FOR 


OPERATING THE OPTIONAL ROUTINES. THE REFERENCES ARE IN ALPHABETICAL 
ORDER IN THE BACK OF THIS WRITEUP. (SECTION 4.3) 
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Ten MAINTENANCE OI AGNOSTIC PROGRAM FOR THE 360 SYSTEM 
DESCRIPTION GF 2314 FILE ORIVE: et Aeat lt TEST 


01 








DATE 
BC NO. 


‘he2 ERROR NUMBER DESCRIPTIONS 


4s 





= CONDITION CODE 1 ON TEST 1/0 (SECTION *X*, ROUTINE *X*), 


- DIAGNOSTIC INEORMATION= 


= USER 





~ @ DEAGNOSTIC INFORMATION 


See USER OPTIONS- 


= USER OPTIONS~ 


A CONDITION CODE 1 WAS DETECTED ON THE TEST 1/0 WHICH WAS 
PERFORMED AT THE BEGINNING OF THE START 1/0 SUBROUTINE. THE 
SECTION AND ROUTINE BEING EXECUTED WHEN THES TEST 1/0 WAS ISSUED © 
PRINTED OUT. 


CONDITION CODE 1 INDICATES THAT STATUS WAS STORED BECAUSE OF SOME 
ERROR CONDITION. EXAMINE CSW AND SENSE DATA IN ERROR PRINTOUT. 
CAW PRINTOUT INDICATES PREVIOUS COMMAND CHAIN. ALSO DETERMINE 
WHAT ROUTINE WAS BEING EXECUTED WHEN FAILURE OCCURED. 


OPTIONS- 


Le SECTION AND ROUTINE BEING EXECUTED WHEN FAILURE OCCURED IS 
PRINTED WITH ERROR. TO LOOP THIS ROUTINE, TURN ON SECTION 

2 TURN ON SECTION SENSE SW -0O- FOR A TIGHT LOOP ON TEST 10 
COMMAND. (SCOPE LOOP) 

3e TURN ON SECTION SENSE SW. 2 TO LOOP IN SIO SUBROUTINE» 
CONTINUOUSLY CHECKING FOR CONDITION CODE ERRORS. 


4 (TO CONTINUE PROGRAM, TURN ON SECTION SENSE SW Be PROGRAM 


WILL BRANCH TO BEGINNING OF NEXT ROUTINE. 


fe CONDIT LON cove 2 ON TEST 1/0 (SECTION XX ROUTINE XX) 


A CONDITION CODE 2 WAS DETECTED ON THE TEST 1/0 AT THE BEGINNING ©. 2s 
OF THE START 1/0 SUBROUTINE. THE SECTION AND ROUTINE: NUMBER OF Oa Se 
THE ROUTINE BEING EXECUTED WHEN THIS START I0 WAS ISSUED IS ree 
PRINTED OUT. 


CONDITION CODE 2 INOICATES CHANNEL OR SUBCHANNEL BUSY. INDICATES 


_ MISSING DEVICE END ON PREVIOUS OPERATION. CAW PRENTOUT INDICATES 


PREVIOUSLY EXECUTED COMMAND CHAIN. 


USER SHOULD DO A PSW RESTART TO CLEAR BUSY CHANNEL «| 
ERROR O1 OPTIONS ALSO AVAILABLE. 


Oe CONDITION CODE 3 ON TEST I/O (SECTION Xy ROUTINE Xo) 


A CONDITION CODE 3, (NOT OPERATIONAL)» WAS DETECTED: ON THE TEST 

1/0 AT THE BEGINNING OF THE START I/0 SUBROUTINE. THE SECTION gs 
AND ROUTINE NOS. OF THE ROUTINE BEING EXECUTED WHEN THIS TIO WAS ©. 
ISSUED IS PRINTED OUT. ae 


“= DIAGNOSTIC INFORMATION~ 


CONDITION CODE 3 INDICATES THE 1/0 UNIT IS INOPERATIVE. (1.6. = 
CHANNEL RECEIVED SELECT IN AS A RESPONSE TO SELECT — QUT.) 
EXAMPLE, UNIT ADDRESS WAS NOT prcneer enone Z314 NOT RUNNING: OR 
HUNG-UP. 





SAME AS ER. O1 
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a ee | PAGE NO. 0005 


— DESCRIPTION OF 2314 FILE ORIVE DOLAGNOSTIC. TEST 


— $2 = CONDITION CODE 1 ON START 1/0 (SECTION X_y ROUTINE X) 


' CONDITION CODE 1 WAS DETECTED ON START 1/0. SAME AS ERROR OL 
EXCEPT ERROR OCCURRED ON START 1/0 RATHER THAN TEST 1/0. 


= DIAGNOSTIC INFORMATION- 
le MOST CONDITION CODE ERRORS SHOULD SHOW UP IN ROUTINE ly 
CHANNEL STATUS TEST, AND IN THE TIO AT THE BEGINNING OF THIS 
START I/O SUBROUTINE. ‘THIS ERROR PRINT OUT, IF THE ONLY 
ERROR NUMBER, SUGGESTS COMMAND REJECT, OR INTERMITTENT 


CONTROL UNIT TROUBLE. 
2e IF END OF CYLINDER BIT IS ON, CHECK FILE BUS. 7. 


- USER OPTIONS. 
SAME AS ERROR NO. OL 


12 = CONDITICN CODE 2 ON START I/O 


CHANNEL OR SUBCHANNEL BUSY WAS DETECTED IN THE START 1/0 
SUBROUTINE. 


~ DIAGNOSTIC INFORMATION- 
SOLID CONDITION CODE 2 ERRORS SHOULD BE DETECTED IN ROUTINE 1» 
TEST CHANNEL STATUS, OR AT ERROR O02, TEST 1/0. IF THIS ERROR 
OCCURS AT ANY OTHER TIME, SUSPECT INTERMITTENT ERROR. CC2 


SUGGESTS PREVIOUS OPERATION WAS NOT COMPLETED. CAW PRINTOUT 
INDICATES PREVIOUSLY EXECUTED COMMAND CHAIN. 


- USER OPTIONS- 
SAME AS ERROR Ol. 


“43 = CONDITION CODE 3 ON START 1/0 
; NOT OPERATIONAL WAS DETECTED WHILE IN THE START £/0 SUBROUTINE. | 
(5) = DIAGNOSTIC INFORMATION- 


SOLID CC 3 ERRORS SHOULD BE DETECTED IN ROUTINE Le TEST CHANNEL, 
OR SHOW UP AS ERROR 03 IN TEST 1/0. IF THIS ERROR OCCURS AT ANY 
OTHER ROUTINE, SUSPECT INTERMITTENT FAILURE. 


= USER OPTIONS- 
SAME AS ERROR 01. 


. 22. = CONDITION CODE 1 ON SENSE 1/0 

PROGRAM DETECTED UNIT CHECK ON A SENSE I/O IN THE SENSE 1/0 
SUBROUTINE. TEST 1/0 AND START 1/0 HAVE ALREADY BEEN TESTED. 
SHOULD NOT GET THIS ERROR EXCEPT ON INTERMITTENT FAILURES. THE 
SECTION AND ROUTINE BEING EXECUTED WHEN ERROR OCCURED IS PRINTED 
WITH ERROR NUMBER. EXAMINE ACCUMULATED STATUS DATA IN CSW FOR 
CLUES TO FAILURES. 


= USER OPTIONS= 
| SAME AS ERROR O1 


DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 
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22 = CONDITION CODE 2 “ON SENSE 1/0. 


















TBM MAINTENANCE DIAGNOSTIC “PROGRAM FOR THE 360 SYSTEM 
DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST . 


PROGRAM EXECUTED A SENSE 1/0 AND GOT A Busy - CONDITION. a 
PRINTOUT GIVES SECTION AND ROUTINE BEING EXECUTED WHEN THIS ERROR 
OCCURED. . : 


“. = DIAGNOSTIC INFORMATION- | 
- DETERMINE WHY CONTROL UNIT WENT BUSY. SHOULD BE RELATED TO 


ROUTINE BEING EXECUTED. CAW PRINTOUT INDICATES PREVIOUSLY 
EXECUTED COMMAND CHAIN. . 


= USER OPTIONS- 


le USER SHOULD DO A PSW RESTART TO CLEAR BUSY CONDITION- . 
2. CONTROL UNIT HUNG UP ~ PROBABLY CAN*T LOOP, SO CONTINUE OFF 
LINE. Je 
3. TRY TURNING SECTION SWITCH 3.0N TO LOOP IN ROUTINE. RESET, | 
START=START. WILL RESTART AT BEGINNING OF SECTION. : 


ce CONDITION CODE 3 ON SENSE 1/0 
: NOT OPERATIONAL ON SENSE’ 1/0 =: 


oot ~ co CONDITION CODE 1 ON A TEST CHANNEL COMMAND 


THE FIRST COMMAND IN THIS DIAGNOSTIC PROGRAM IS A TEST CHANNEL TO 
DETERMINE THAT THE CHANNEL IS AVAILABLE. A CONDITION CODE 1 WAS te 
DETECTED ON THE FIRST TEST CHANNEL COMMAND. YHE PROGRAM EXECUTED... 
A TEST 170 TO CLEAR THE INTERRUPT CONDITIONS AND THEN RETRIED THE | 


oe TEST CHANNEL COMMANDO. THE CONDITION CODE 1 CONDITION WAS STILL. 


PRESENT. 
DIAGNOSTIC INFORMATION ~ 


THE CHANNEL MUST SE CLEARED OF PENDING INTERRUPTIONS BEFORE ANY 
OTHER connancs MAY BE EXECUTED. 


| USER OPTIONS ~. 


le TRY SYSTEM RESETy START, START. THIS WILL RESTART THIS 
ROUTINE FROM THE BEGINNING AND MAY CLEAR THE INTERUPT. gs 
2e YO LOUP ON TEST CHANNEL COMMAND, TURN ON SECTION SENSE SWITCH — 
0. ze 
4 TO LOOP IN ROUTINE, TESTING FOR CC O AFTER TEST CHANNEL 
COMMAND, TURN ON SECTION SENSE SWITCH 3. 





a 


0102 ~ CONDITION CODE @. on TEST CHANNEL COMMAND 


a DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC Test 
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SAME AS ERROR O101 EXCEPT CC = 25 SUBCHANNEL OR: CHANNEL BUSY. .? ok 
NEVER RECEIVED DEVICE END FROM PREVIOUS COMMAND. | ae 


| = USER OPTIONS - 
- SAME AS ER. 0101 


caus 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360. SYSTEM 8 =... PART ND 
| ee ee PAGE NO. 


0103 - CONDITION CODE 3 ON A TEST CHANNEL COMMAND. 


THE FIRST OPERATION ATTEMPTED IN THIS OFAGNOSTIC IS A TEST 
CHANNEL TO DETERMINE THAT THE CHANNEL IS AVAILABLE. CONDITION 
CODE 3 WAS DETECTED, INDICATING CHANNEL £5 NOT OPERATIONAL. 


"= DIAGNOSTIC INFORMATION ~ 
CHANNEL IS NOT OPERATIONAL. 
= USER OPTIONS - 


le TO LOOP ON THE TEST CHANNEL COMMAND, TURN ON SECTION SENSE 
SWITCH 0. 

2 TO LOOP ROUTINE, TESTING FOR CC=0, TURN ON SECTION SENSE 
SWITCH 3. 

3e TRY SYSTEM RESET» START=START -— PROGRAM WILL RERUN FROM 
BEGINNING OF ROUTINE. 


0201 = CONDITION CODE 1 ON TEST 1/0 BUT NO UNIT CHECK 





PROGRAM ATTEMPTED A TEST I/0 AND RECEIVED A CONDITION CODE 1. 
UNIT CHECK WAS NOT SET, BUT CHANNEL STATUS WAS STORED. 


~ DIAGNOSTIC INFORMATION — 


EXAMINE CHANNEL STATUS DATA TO DETERMINE WHICH STATUS BIT CAUSED 
THE CONDITION CODE 1. 


= USER OPTIONS - 
1. TO LOOP ON TEST I/0 COMMAND, TURN ON SECTION SENSE SWITCH 0. 
2. TO LOOP ROUTINE, TESTING FOR CC 0, TURN ON SECTION SENSE 
SWITCH 36 

" ozo2 = CHANNEL OR SUBCHANNELS BUSY ON TEST 1/0 

| PROGRAM RECEIVED A CONDITION CODE 2 ON A TEST I/O COMMAND. 

|. = DIAGNOSTIC INFORMATION 

SUSPECT SOME PREVIOUS OPERATION WAS NOT COMPLETED. 


SOLID CONDITION CODE ERRORS SHOULD NOT SHOW UP HERE. SUSPECT 
INTERMITTENT ERROR. (UNLESS OTHER ERROR NUMBERS ARE ALSO PRINTED 


= USER OPTIONS- 


le TURN ON SECTION SENSE SWITCH O PROGRAM WILL LOOP ON TIO 
COMMAND. 
 2e TO LOOP IN ROUTINE TESTING FOR CORRECT CONDITION CODE (CC OD,» 
TURN ON SECTION SENSE SWITCH 3. 


ie DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 
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BM MAINTENANCE OF AGNOSTIC PROGRAM FOR THE 360 SYSTEN PART NO. 


DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC Test 


ACCESS NOT OPERATIONAL 


PROGRAM RECEIVED A CONDITION CODE 3 ON A TEST I0~¢ INDICATING 
ADDRESS ON CHANNEL WAS NOT RECOGNIZED. CHANNEL RECEIVEO-SELECT 
IN- IN. RESPONSE TO ~SELECT OUT~. | 


9203. 


DIAGNOSTIC INFORMATION ~. 


Le SUSPECT WRONG CONTROL UNIT ADDRESS. 
2- CONTROL UNIT CeE. SWITCH ON -CE- 

3. CONTROL UNIT METER SWITCH ON DISABLE. 
4. COVER INTERLOCK SWITCH. 





USER OPTIONS - 


ere 2 1. TURN ON SECTION SENSE SWITCH 3 TO LOOP IN ROUTINE TESTING FOR 
a se _ FOR CORRECT CONDITION CODE (CC 0). 


UNSAFE CONDITION - 


0204 + . 
a PROGRAM ATTEMPTED A TEST 1/0 COMMAND AND RECEIVED A CONDITION 


CODE OF 1 AND UNIT CHECK ON. PROGRAM THEN ISSUEO A SENSE COMMAND 
AND DETERMINED THAT UNSAFE BIT WAS ON. 


‘DIAGNOSTIC INFORMATION - 


MUST DETERMINE WHAT UNSAFE CONDITION EXISTS. SEE SAFTY CIRCUITS 
OR TRUBLE SHOOTING PROCEDURE IN MAINTENANCE MANUAL ~ 


USER OPTIONS - 


x 


"1. GO OFF LINE AND DETERMINE CAUSE OF UNSAFE CONDITION. 
2. JUMPER OFF SELECT LOCK AND LOOP BY TURNING ON SECTION SENSE SH 3 
LOOP ROUTINE. 
3e JUMPER OFF SELECT LOCK AND RESTART SECTION. ia a la a 





FILE NOT ON LINE 


PROGRAM ATTEMPTED A TEST 1/0 COMMAND ANO RECEIVED A CONDITION 
CODE 1 WITH UNIT CHECK ON. . 

PROGRAM THEN PERFORMED A SENSE 10 AND DETERMINED. THAT ae LENE- 
"BIT IS OFF AND INTERVENTION REQUIRED BIT IS ONe 


DIAGNOSTIC INFORMATION ~ ; 


| 
| 
| 
oes 
bee ae 
{ 
| 


1. SUSPECT POWER ON SEQUENCE IS NOT FUNCTIONING CORRECTLY. SEE 

POWER ON SEEK FLOW CHART. ete 
NOTE- HEACS EXTENDED SWITCH TRANSFER GENERATES ON LINE SIGNAL TO ee 
coo ae a CONTROL UNIT. ee 
boc Qe CHECK FEILE METER SWITCHES NOT ON OISABLE 
ie eee | 2. NOT GETTING MOD SELECT TO FILE 








USER OPTIONS = 


7” 


1. TURN ON SECTION SENSE SW. 0 FOR TIGHT LOOP ON TEST 170 ee ae 
2. TURN ON SECTION SENSE SW. 1 TO LOOP ON ERROR (INCLUDING Test ae 
FOR CONDITION CODE) 
4. TURN ON SECTION SENSE SWITCH 3 TO LOOP IN ROUTINE. 





-s. DESCRIPTION OF 2314 FILE ORIVE OIAGNOSTIC TEST ee 
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DESCRIPTION OF 2314 FILE ORIVE OIAGNOSTIC TEST 


PAGE NO. 0007 


(0206 - FILE Busy - 


0207 


— 0208 


PROGRAM ATTEMPTED A TEST 1/0 COMMAND AND RECEIVED A CONDITION 
CODE 1 WITH UNIT CHECK ON. SENSE DATA INDICATES THAT FILE IS ON 
LINE AND BUSY. 


~ DIAGNOSTIC INFORMATION - 


SUSPECT POWER ON SEEK SEQUENCE 

Le CYL PULSES 

2. DETENT IN SIGNAL 

REFER TO POWER ON SEEK FLOW CHART ‘ 


- USER OPTIONS - 


SAME AS ERs 0205 


~ UNSELECTED FILE STATUS - 


PROGRAM. ATTEMPTED A TEST 1/0 COMMAND AND RECEIVED A CONDITION 
CODE 1 WITH UNIT CHECK ON. PROGRAM THEN ISSUED A SENSE 1/0 ANO 
SENSE DATA INDICATES THAT FILE IS ON LINE, READY, BUT UNSELECTED 
STATUS BIT IS ON. 


DIAGNOSTIC INFORMATION — 


SOME UNSELECTED ACCESS HAS A FILE SAFETY (FS) LINE-UP= TO THE 
CONTROL UNIT. 

Le SOLIO MOD SELECT 

2e SOLID SELECTED READY 

36 SOLIO SELECTED END OF CYL. | 


USERS OPTIONS - 


UNIT 


Le SYSTEM RESET ANO EXAMINE -FS— LINES TO DETERMINE WHICH ACCESS 
LINE IS INCORRECT. 

2. TURN ON SECTION SENSE SWITCH O FOR SCOPE LOOP ON T I/O 

3e TURN ON SECTION SENSE SWITCH 1 TO LOOP ON ERROR (TIO AND 
CHECK FOR CC 0) . 


CHECK CN TEST {£/0 


PROGRAM RECEIVED A UNIT CHECK ON A TEST 1/0 COMMAND AND ISSUED A 
SENSE COMMAND. PROGRAM HAS DETERMINED THAT UNIT CHECK WAS NOT 
CAUSED BY UNSAFE, NOT ON LINE, NOT READY, OR UNSELECTED STATUS. 
THUSe SOME OTHER CONDITION CAUSED THE UNIT CHECK. 


DIAGNOSTIC INFORMATION - 


/ 1. SUSPECT SEEK INCOMPLETE, BUSS OUT PARITY, OR SEEK CHECK. BIT 


USER 


SHOULD SHOW UP IN SENSE DATA PRINTED WITH ERROR TYPEOUT. 
OPTIONS - 


1. SAME AS ER. 0205 é 
2. TRY TURNING FILE DRIVE OFF -ON AND PSW RESTART | 


DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST 
L6MAY66 30JUN66 30SEP66 15FEB68 L5SNOV68 26APR69 inf , PROG. 1D F6BA~* 
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16M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM |: 
| ae Rots PAGE NO. —-QOOTA 


DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST. 





0209 - CONDITICN CODE 1 BUT NO CHANNEL STATUS. 


PROGRAM RECEIVED A CONDITION CODE 1 ON A TEST 1/0, BUT NO CHANNEL 
STATUS WAS STORED, NO UNIT CHECK OCCURED, ANDO CONTROL UNIT IS NOT 


BUSY. 
- ‘DIAGNOSTIC INFORMATION - 


2e couLD HAVE GOTTEN AN UNEXPECTED DEVICE END» IF USER POWERED 
OFF-ON THE FILE (DETENT CAUSES DEVICE END) — 


Le POSSIBLY LOOSING READY AT FILE DRIVE WITH A SOLID FILE BUS 


= USER OPTIONS - | 5 


1. TRY STARTING TEST OVER, LEAVE FILE ORIVE ON. JF SAME FAILURE 
OCCURS, DETERMINE WHY CONTROL UNIT IS HANGING IN LOOP OR WHY ORI | 


LOOSING READY. 
26 OPTIONAL SCOPE LOOPS. SAME AS ERROR 0205. 


| 0220 = UNEXPECTED END OF CYLINDER ~ 


oe ie PROGRAM RECEIVED A UNIT CHECK ON A TEST 1/0 COMMAND ANO 

Past ae DETERMINED THAT END OF CYL. BIT IS ON. 

DIAGNOSTIC INFORMATION - 

rs 1. SUSPECT ERRONEOUS END OF CYLINDER FROM FILE BUS 4 

“3 2 NO HAR RESET IF THIS ERROR OCCURS ON 2ND TINE THROUGH THIS 
Set & SECTION 


* m USER OPTIONS - 





ro SAME AS ERROR 0205 — | SSE en an et nea | 


oan = | CONTROL UNIT HUNG UP BUSY | ce? ae ees ie ee 


PROGRAM RECEIVED A CONDITION CODE 1 ON A TEST 1/0 WITH CONTROL gt Oe 
UNIT BUSY. (STATUS MODIFIER AND BUSY IN CSW.) 


ow DIAGNOSTIC INFORMATION - 
1. NO MOD SELECT 
2. SOLID CONTROL UNIT BUSY - 
as 3. IF -2- CH SWeOTHER INTERFACE HAS CONTROL UNIT. 
"ee, USER OPTIONS - | | a AS ee 
SAME AS ERROR 0205 | : Se a | 





Be 0301 - CHANL. STATUS OR UNIT CHECK ON NO OP COMMAND 


PROGRAM EXECUTED A NO OP COMMAND AND DETECTED ERROR STATUS OR 
UNIT CHECK 


= DIAGNOSTIC INFORMATION - 





po «ATE END OF CYLINDER BIT ON, CHECK FOR SOLID FILE BUS 7. oo, ee” wae 
a | 2. OTHERWISE, EXAMINE SENSE DATA TO DETERMINE CAUSE OF STATUS OR 
UNIT CHECK. | i 


. © USERS OPTIONS - 


yg -FO LOOP ON START 170) TURN ON SECTION SENSE SWITCH Oe 
vss 2e TO LOOP IN NO~OP ROUTINE TURN ON SECTION SENSE. SWITCH ae 







yon: DESCRIPTION OF 2314 FILE DRIVE OLAGNOSTIC TEST 
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18" MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM | PART NO. 2218323 — 


0302 - 


0303 = 


0401 - 


0403 - 


DATE 
BC NOs 


PAGE NO. 0008 


DESCRIPTION OF 2314 FILE ORIVE OLAGNOSTIC TEST 


NO CHANL. OR DEVICE ENO ON NO-OP. COMMAND 


PROGRAM ATTEMPTED A NO-OP COMMAND BUT DID NOT RECEIVE CHNL AND 
DEVICE END IN THE CHANNEL STATUS WORD. 


DIAGNOSTIC INFORMATION —- 
| Le POSSIBLE CONTROL UNIT TROUBLE 
USER OPTIONS - 


SAME AS ERROR 0301 


CONDITION 0» 2» OR 3 ON NO-OP COMMAND. 


PROGRAM EXECUTED A NO-OP COMMAND AND DETECTED INCORRECT CONDITION 
CODE. (SHOULD GET CCL) 


OIAGNOSTIC INFORMATION - 

Le POSSIBLE SOLID FILE Bus 7 
USER OPTIONS - 

SAME AS ERROR 0301 


CHANNEL STATUS OR UNIT CHECK ON SENSE COMMAND 


PROGRAM ESSUED A SENSE COMMAND AND SOME CHANNEL STATUS BIT OR 
UNIT CHECK WAS SET. 


OIAGNOSTIC INFORMATION — 
EXAMINE CHANNEL STATUS TO DETERMINE WHICH CHECK BIT IS ON. 
(OEFINITION CHART AT PARAGRAPH 6.1) IF THIS IS THE ONLY ERROR 
NUMBER PRINTED, SUSPECT INTERMITTENT TROUBLE. 

USER OPTIONS - 


he TO LOOP ON SENSE 1/0 COMMAND, TURN ON SECTION SENSE SWITCH 3. 


NO CHANL OR DEVICE END ON SENSE COMMAND 
COULD BE A CHANNEL PROBLEM. 
(SERVICE IN, SERVICE OUT AREA) 
THIS COMMANDO IS THE FIRST ATTEMPT TO TRANSFER BYTES FROM CONTROL 
UNIT ON SERVICE IN/SERVICE OUT BASIS. 
USERS OPTIONS- 


SAME AS ERROR 0401 


' DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM ere, ae PART NO. 


PAGE NO. 


DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 7 She 


0404 — INCORRECT SENSE ON SENSE COMMAND 


0501 


0502 


PROGRAM ISSUED A SENSE COMMAND AND SENSE DATA RECEIVED WAS 
INCORRECT. SENSE DATA SHOULD BE 0-0, 0-0, 0-0, 01000000. 
UNIT CHECK AND CHANL STATUS WERE NOT SET. 


DIAGNOSTIC INFORMATION - 


ONLY ON-LINE BIT SHOULD BE ON IN 

THE SENSE DATA. ANY BITS ON IN THE FIRST 3 SENSE BYTES SHOULD 
TURNED ON UNIT CHECK IN DEVICE STATUS. SUSPECT FAULTY - 
INDICATION OF ERROR IN SENSE DATA. 


USER OPTIONS - 


SAME AS ERROR 0401 


HANG UP CONDITION ON READ H A COMMAND 


PROGRAM ATTEMPTED A READ H A COMMAND WHICH CAUSED A HANG UP 
CONDITION IN THE CONTROL UNIT. NO CHECK IS MADE ON THE READ 
OPERATION. CONTROL UNIT AND FILE WHERE NOT. AVAILABLE TO CHANNEL 
AFTER 2 SECONDS, SO A HANG UP CONDITION IS ASSUMED. 


DIAGNOSTIC INFORMATION - 


Le NO PULSES ON INDEX LINE FROM FILE TO CONTROL UNIT 

29. LOOKS LIKE CONTROL UNIT NOT GETTING TO ENDING PROCEDURE IN 
THE MICRO PROGRAM (1.E. NOT SETTING CHANNEL AND 
DEVICE END.) 


~ USER OPTIONS - 


le TURN ON SECTION SENSE SWITCH O FOR LOOP ON SIO-READ HA. 
2. TURN ON SECTION SENSE SW. 3 TO LOOP IN ROUTINE. 


—- HANG UP CONDITION ON A CONTROL HEAD SEEK —- 


PROGRAM ATTEMPTED A HEAD SEEK COMMAND. BUT CONTROL UNIT AND FILE 
DID NOT BECOME AVAILABLE WITHIN 2 SECONDS. NO CHECKING [5 MADE 
ON THE SEEK OPERATION ITSELF. 


= DIAGNOSTIC INFORMATION — 


LOOKS LIKE CONTROL UNIT IS NOT GETTING TO ENDING PROCEDURE IN THE 
MICRO PROGRAM. NOT GETTING CONTROL UNIT END AND DEVICE END FROM 
CONTROL UNIT. , 


- USER OPTIONS - 


1. TO LOOP ON SIO-SEEK HH» TURN ON SECTION SENSE SWe 0. 
2. TO LOOP IN ROUTINEs TURN ON SECTION SENSE. SW 3. 


DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM — PART NO, 2218323 
DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST Ee a are a a 
503 - NO DEVICE EAD ON FIRST CONTROL CYL SEEK 
ON THE FIRST ATTEMPTED CONTROL SEEK, 
HANG UP CONDITION OCCURED IN CONTROL UNIT. 
i am DIAGNOSTIC INFORMATION ~~ | 
) | | le FAILED TO GET DEVICE END AFTER A SEEK OP — (SE. NO SEEK START) 
2. SOLID RESET TO GATED ATTENTION LATCH (I.E. SOLID SELECT READ 
Gi Secreta Nat CAGED AA LENTION | 
4. SOLID ATTENTION VIA NO SELECTED READ GATE TO ATTENTION LATCH 
5. NO SELECTED CONTROL TAG. OR SOLID BUS 5 
~ USER OPTIONS - 
SAME AS ERROR 0501 
0504 = HANG UP ON RECALIBRATE COMMAND - 
PROGRAM ATTEMPTED A RETURN TO ZERO SEEK AND CPU DID NOT GET 
DEVICE END WITH~IN 2 SECONDS. : 
= DIAGNOSTIC INFORMATION - 
1. SUSPECT RETURN TO 000 
2. FILE BUS 6 | 
3. LOST FILE READY (NO DETENT MAYBE 
= USER OPTIONS - 
TRY RUNNING SEEK TEST, (F688) IF 1 AND 2 ABOVE DO NOT CORRECT 
LOOP OPTIONS AT ERROR OS01 ARE AVAILABLE. : 
0505 ~ LOST READY CN A HEAD SEEK 
: PROGRAM DETECTED LOSS GF READY ON FIRST CONTROL HEAO SEEK. 
a BEAGNOSTIC INFORMATION a 
| 1. SUSPECT NO SET DIFFERENCE OR NO FILE BUS 6 
| 2. SOLID CONTROL TAG {SHOULD GIVE SELECT LOCK) 
= USER OPTIONS = | | 
SAME AS ER. 501 
"DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST 7 | 
- DATE 16MAY66  30JUN66  30SEP66 15FEB68 15NOV68 26APR69 PROG. ID Fepans 
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PART NO. 2218323 


1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTER | 
PAGE NO. OO09A 


DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST . 





0600 — READ HEAD MAP DESCRIPTION — 


READ HEAD MAP ERRORS ARE THE RESULT OF THE PROGRAM*S ATTEMPT TO 

READ HA WITH ALL 20 HEADS. IF ANY ERRORS OCCUR, AN ERROR NUMBER 

1S PRINTED OUT FOLLOWED BY THE HEAD MAP. PROGRAM HALTS TO ALLOW | 
USER TO EXAMINE THE MAP AND CHOOSE AN OPTION TO CONTINUE. 


- EXAMPLE OF HEAD MAP PRINT OUT : ; on | | 


*@ ER O6XX CUU AAAAAA 
READ HEAD MAP - 
HEAD NUMBER---00 OL O02 03 04 05 06 OT O08 O9 10 Ll 12 eee 18 19 ( 
RD HA RESULT--00 01 02 03 OX NF TX SD US BC SE Ll 12 eee 18 id . 7 : 
HD 04 HA READ 0000000000 


cSW YY) =YYYYYY YY YY YYYY SNS B-B B-B B-B B-B ss 
id 05 eee ; 

s eo0 , : nae : 
HG 10 eos 


CSW eee 
- EXPLANATION OF MAP SYMBOL S- 


OX ~ ACTUAL HEAD NUMBER FROM HA READ, (WILL EQUAL HEAD NUMBER IF 
CORRECT) 


NF - NO RECORD FOUND ON THIS HEAD ! 
TX ~ NO DATA BEING TRANSFERED | 
SO ~ SER/DES CHECK ON THIS HEAD a 
US - UNSAFE ON THIS HEAD | : 
BC - DATA CHECK (BURST CHECK) ON THIS HEAD | | 
SE - SOME OTHER SENSE ERROR (LIKE SEEK CHECK, OR END OF CYLINDER) — : 

} 


THE LINES FOLLOWING THE HEAD MAP PROVIDE THE ACTUAL HOME ADDRESS 
(5 BYTES) RECEIVED BY THE CPU, AND THE CSW AND SENSE DATA FOR 
EACH FAILING HEAD. {F ALL HEADS FAIL, ONLY DATA ON HEAD 00 IS 
PRINTED. 


(= READ IN AREA IN CORE STORAGE IS SET TO HEX C595 BEFORE READ 1S sts Bate Ge oS 
PERFORMED as . a 


- USER OPTIONS - 


1. SCOPE LOOP ss wie * 
TURN ON SECTION SENSE SW 0 TO LOOP IN SIO READING HA ON THE bs . 2a 
FIRST FAILING HEAO IN THE MAP. AP coe 

2. TO LOOP IN ROUTINE, READING HA ON ALL HEADS CHECKING FOR oe oe ase 3 "4 
ERRORS, TURN ON SECTION SENSE SW 3. - za | go A 
3. TO LOOP IN ROUTINE, READING HA WITH ALL HEADS WITHOUT o pe ae 8G 
CHECKING FOR ERRORS», TURN ON SECTION SENSE SWITCH lL. as ee gs 
4. TO CONTINUE: PROGRAM — PRESS INTERRUPT. (WITH ABOVE SWITCHES 
; OFF) PROGRAM WILL PROCEED TO NEXT ROUTINE. 


0602 ~- ERROR ON READ HA, NO RECORD FOUND ON ALL HEAOS 


PROGRAM WAS UNABLE TO READ HA FROM ANY HEAD, AND THE SENSE DATA 
INDICATES NO RECORD FOUND ON ALL HEADS. oe ote } 


- DIAGNOSTIC INFORMATION - 


1. NO DATA GETTING FROM FILE TO CONTROL UNIT 
2- SOLID SELECTED INDEX 

3- FILE NOT GETTING READ GATE 

4. OPEN READ COAX. 





DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 
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DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST es me 


= USER OPTIONS - 


SEE ERe NO» 0600 FOR DESCRIPTION OF READ HEAD MAP AND OPTIONAL ~ 
SCOPE LOOPS | “3 


0602 - ERROR ON READ HAy DATA CHECK (BURST CHECKS) ON ALL HEADS - 


PROGRAM ATTEMPTED TO READ HA FROM ALL HEADS ANO DETECTED BURST 
CHECK ERRORS ON ALL HEADS. (INDICATES ALL READ DATA IS BAD) 


~ DIAGNOSTIC INFORMATION 


le CHECK THAT HEADS ARE LOADED AND FLYING AGAINST OISK SURFACE 

2¢ NN HEAD SELFCT OR SOLID HEAO DESELECT 

3e OCTENT LATCH ON SOLID, OR ACCESS TROUBLE CAUSES ACCESS TO 
LOCATE AT CYL« MINUS i,» (OETENT LATCH) (SEE OPTION 2) 

4e QOURST GHECK ERRORS SUGGEST CONTROL UNIT S/D CLOCKING TROUBLE. ¢ 


@ USER OPTIONS - 


1. SEE ERROR NO. 0600 FOR HEAD MAP DESCRIPTION AND SCOPE LOOPS. 
2e MANUALLY POSITION ACCESS AT LEGITIMATE CYLINDER O OR 1 ANO 
~ TURN SECTION SENSE SWITCH 3 ONe IF NO ERRORS, CONTINUE TO 
SEEK TEST. O00 NOT DO A PSW RESTART BECAUSE ACCESS WILL 
PROBABLY RETURN TO CYLINDER <1. 


0603 - ERROR ON READ HA, S/O CHECK ON ALL HEADS = 


VERY SIMILAR TO ERROR 0602 
POSSIBLE VFO ADJUSTMENT PROBLEM 


0604 = READ HA ERROR, UNSAFE ON ALL HEADS 


PROGRAM ATTEMPTED TO READ HA FROM ALL HEADS AND DETECTED UNSAFE | 
ON ALL HEADS. 


- DIAGNOSTIC INFORMATION ~- 
SUSPECT - 
SOLIO WRITE GATE 
SOLID SEEK READY 


USER OPTIONS - 


pees ER NO. 600 dos EXPLANATION OF HEAD bs AND SCOPE LOOPS. 


0605 - ERROR ON READ HA, DATA CHECK AND NRF ON ALL HEADS, 


PROGRAM ATTEMPTED TO READ HA FROM ALL HEADS AND RECEIVED NRF AND/. 
OR DATA CHECKS ON ALL HEADS 


= DIAGNOSTIC INFORMATION - 


le POSSIBLE NO READ DATA LINE 
2« SUSPECT NO HOME ADDRESSES ON THIS TRACK 


ms ~ USER OPTIONS - SEE ERROR 600 FOR HEAD MAP DESCRIPTION AND SCOPE LOOPS — 


0607 = ERROR ON READ HAy UNSAFE ON 19 HEADS - 


PROGRAM ATTEMPTED TO READ HA FROM ALL HEADS AND DETECTED UNSAFE | 
CONDITION ON ALL BUT ONE HEAD 


DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 


. DATE LOMAY66 30JUN66 30SEP66 15FER68 I5NOV68 26APR69 ~~ ee) PROG. ID 
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DESCRIPTION OF 23124 FILE DRIVE DIAGNOSTIC TEST 


0608 


0609 


0610 


DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST 


DATE 
EC NO. 





PART NOs = 2218323 
“2. PAGE NOs OOLOA 


DIAGNOSTIC INFORMATION - = ; 


NINETEEN UNSAFE CONOITIONS INDICATE SOLIO Y SELECT. -THE HEAD WHICH 
READ CORRECTLY IS THE HEAD SOLIDLY SELECTED. ne | 
(HAR DECODE) , 


» USER OPTIONS - 


"SEE ER. NOs 0600 FOR HEAD MAP DESCRIPTION AND SCOPE LOOPS, 


ERROR ON READ HA — WRONG HEAD SELECTED 


PROGRAM ATTEMPTED TO READ HA FROM ALL HEADS. NO MACHINE ERROR . 
CONDITIONS WERE DETECTED, BUT HA READ INDICATES THAT HEADS WERE 
NOT SELECTED CORRECTLY. HEAD MAP PRINTED OUT WILL SHOW HEAD 
NUMBERS THAT WERE READ DO NOT ALL EQUAL HEAD NUMBER SELECTED. 
EXAMINE PATTERN FOR. CLUES TO FAILURE. 


DIAGNOSTIC INFORMATION = 


LOOKS LIKE SCME ADDRESS REGISTER BIT FAILING. (SOLID ON OR SOLID 
OFF) 
1. SUSPECT HAR - AND BUS LINES INTO HAR (SUCH AS 

FILE BUS 4 OR 7 
2. If SAME HEAD NUMBER LISTED IN ALL 20 HEAD POSITIONS. SUSPECT 

NO SET HEAD LINE 
Be SOLID HAR RESET (IF HEAO MAP ALL ZEROS) 


USER OPTIONS - . 
SEE ERROR NO 0600 FOR HEAD MAP DESCRIPTION AND SCOPE Loops 


ERROR ON READ HA 


- PROGRAM ATTEMPTED TO READ HA FROM ALL HEADS, AND DETECTED ERRORS” 225 Se a 
ON SEVERAL HEADS OR *SE* ERRORS. EXAMINE HEAD MAP AND DETAILED a eet a? 
PRINTOUT FOR ANALYSIS CF TROUBLE. me : De EE, os 


DIAGNOSTIC INFORMATION - 


le FAILING HAR RESET LINE WILL CAUSE THIS ERROR (EXAMPLE ~ NO . Neo ret te 
FILE BUS 3 , pe nk) cutee ie © Pro rag al 

2. SUSPECT ONE HEAD SELECTED SOLID | : Re ear ee 
(EXAMPLE ~ HEAD MAP Vee Sie te Pee ee ed 
4564567 12 13 1415 12 13 14 15 TX TH TX TX a et Be aa 
INDICATES SOLID HEAD 4 SELECTED. 


USER OPTIONS - aes i a ee ear 
SAME AS ERROR 0608 : , , -: ee ee 


ERROR ON READ HA, NO RECORD FOUND ON ONE HEAD: 


PROGRAM READ HA*S FROM ALL HEADS AND DETECTED A NRF ON ONE HEAD. 
HEAD MAP WILL SHOW WHICH HEAD WAS IN ERROR. A SINGLE ERROR LIKE 
THIS SUGGESTS A PROBLEM COMMON TO THE PARTICULAR HEAD 


OTAGNOSTIC INFORMATION = 


1. BAD HEAD OR OPEN LINE ON THE FAILING HEAD INDICATED IN MAP 
2- HEAD OUT OF ADJUSTMENT OR LOOSE 


USER OPTIONS - | | te 
‘Le SEE ER. NO. 0600 FOR DESCRIPTION OF HEAD MAP AND SCOPE Loops. oe 


2. FOR HEAD ALIGNMENT PROBLEMS, RUN OPTIONAL ROUTINE 7 IN 
SECTION 3 | a os ee 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM | PART NO. 2218323 
: | apes. PAGE NO. O11 
DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST | ° ) 





a 


0611 - ERROR ON READ HA, DATA (BURST) CHECK ON ONE HEAD 


PROGRAM READ HA FROM ALL HEADS AND DETECTED A BURST CHECK ON ONE 
HEAD. THE READ HEAD MAP PRINTED OUT WILL SHOW WHICH HEAD WAS IN 
ERRORe THIS ERROR SUGGESTS SOMETHING COMMON TO THE PARTICULAR 
HEAD. | 


- DIAGNOSTIC INFORMATION - 


1. NO HEAD SELECT FOR THIS HEAD 

2¢ ONE HEAD OUT OF ADJUSTMENT 

3- ' LOOSE OR OPEN HEAD PLUG 

4- INTERMITTENT READ ERROR ON THIS HEAD 
5. BAD HEAD (R/W COIL) 


- USER OPTIONS -. 


Le -SEE ER. NO. 0600 FOR DESCRIPTION OF HEAD MAP ANDO SCOPE LOOPS — 
2. NOTE - OPTIONAL ROUTINE A IN SECTION F6BD IS 
INTERCHANGEABILITY ROUTINE. 
3e NOTE ~ OPTIONAL ROUTINE 7 IN 2eonron F680 IS TRACKING 
ANJUSTMENT ROUTINE. 


cae 
0701 = UNLT CHECK ON RETURN TO 000 SFEK 
- PROGRAM ATTEMPTED A RESTORE TO 00 FOLLOWED BY A TEST 1/70 AND. 
DETECTED A UNIT CHECK. 
: = DIAGNOSTIC INFORMATION - 
‘ IF THIS IS THE FIRST ERROR NUMBER PRINTED) ASSUME POWER-ON SEEK sh ee 
ee WORKED PROPERLY. PROBLEM IS THEN RELATED TO RETURN TO 000 SEEK, a 
eee EXAMINE SENSE DATA TQ DETERMINE WHAT SET UNIT CHECK. co tos Re gto 


Le LOOS ING-ON LINE-OURING THE RECALIBRATE COMMAND. 
USER OPTIONS - 










1. TO LOOP IN ROUTINE, TURN ON SECTION SENSE SWITCH 360000 
| | ; ier as oe 
NOT BUSY ON RETURN TO 000 SEEK | 
PROGRAM ATTEMPTED A RETURN TO 000 COMMAND, BUT FILE NEVER WENT 
BUSY SEEKING. PROGRAM FAILED TO GET BUSY BIT IN CSW ON TIO AFTER — 
~ RECALIBRATE. PEL 


DIAGNOSTIC INFORMATION - 


1. SUSPECT NO SEEK START Mies, tee Ber eee ee eg! 

2. SUSPECT SOLIO SEEK READY po tty ee ee oe) aN Nee 

-3e SOLID SELECTED FILE READY cs gt ee ae 
USER OPTIONS : i VSRDE USGA) ehh Bay 
Le TO LOOP IN ROUTINE, TURN ON SECTION SENSE SWITCH 3. se are ne 
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18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 systen” 
DESCRIPTION OF 2324 FILE DRIVE DIAGNOSTIC TEST 2 






07C3 - HANG UP CONDITION oN RECALIARATE COMMAND 


PROGRAM ATTEMPTED A RETURN TO ZERO SEEKs THE OPERATION WAS NOT: 
COMPLETED WITHIN 2 SECONDS» CAUSING A TIME QUT ERROR FROM THE = 
START 1/0 SUBROUTINE. UNIT CHECK WAS NOT SET. fae ar a 


- DIAGNOSTIC INFORMATION — 


~ USER OPTIONS - 


0704 = SEEK INCOMPLETE ON RECALIBRATE COMMAND 
= USER OPTIONS - 


“0706 ~ FAILED TO RETURN TO 000 ON RECALIBRATE COMMAND 


4 


 MESCREPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 


DATE | 


£6 NO. 


OLAGNOSTIC INFORMATIGN - © 
le SOLID ON-LINE SIGNAL 
2. CONTROL TAG LINE OR FILE BUS 6 

USER OPTIONS - ~. te Ea 


LOOKS LIKE CONTROL UNIT HANG UP CONDITION. MICRO-PROGRAM 1s Not roer 
TO ENDING SEQUENCE (NO DEVICE AND CHANNEL. ENN. SIGNALY te 


le USER SHOULD 00 A PSW RESTART TO CLEAR CHANNEL AND CONTROL 


UNIT. 
2. TO LOOP ON START [/0, TURN ON SECTION SENSE SW. 0. 


PROGRAM WILL LOOP ON RECALIEBRATE COMMAND. so 
3. TO LOOP ROUTINE, TURN ON SECTION SENSE SWITCH 3o PROGRAM” 
WILL LOOP IN THIS ROUTINE. ’ ao 





PROGRAM EXECUTED RECALIBRATE COMMAND AND ACESS. WENT ‘To INNER OR 
QUTER CRASH STOP. Oe 


SAME AS ER. 0703. 


PROGRAM ATTEMPTED A RECALIBRATE COMMANO FOLLOWED BY r READ HA. age es 
THE HOME ADDRESS READ WAS NOT FOR CYLINDER Beas HEAD 00. NO UT a 
CHECK ERRORS OCCURRED. - . 


le TO LOOP IN ROUTINE, TURN ON SECTION SENSE SWITCH 32 = 
2. TO LOOP ON RECALIBRATE START 1/0, TURN ON SECTION SENSE 


SWITCH 0. 


UNIT CHECK ON READ HA 


PROGRAM EXECUTED A RECALIBRATE COMMAND AND THEN READ HA TO CHECK :: ee 
FOR.CYL. 000 AND UNIT CHECK WAS DETECTED ON THE READ HA COMMAND. . 


OIAGNOSTIC INFORMATION - 
NOTE - ROUTINE 6 TESTS READ HA — (ALREADY COMPLETED) COULD BE. ea ee ee 
THAT ACCESS DETENTED AT CYLINDER MENUS fo ieee Ee ee ae oe 


eee oPee iz | 4 ; | S . . : BF aE Se Ar : a 
SAME AS ERROR 0706 Pg Ne a a SS ed iad on! 
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1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM => part NOS 2228323 


. . PAGE NO. 0 
DESCRIPTION OF 2314 FILE ORIVE OTAGNOSTIC TEST t os ie 


1000 = CONTROL UNIT PARITY CHECK OR HANG-UP 


AN UNEXPECTED CONTROL UNIT PARITY ERROR OR HANG=UP OCCURED, 
CAUSING HANG UP CONDITION WITH CHANNEL NOT PEE AnEDs PROGRAM 
PRINTS ERROR, CAW AND CSW. 


- DIAGNOSTIC INFORMATION - 
SUGGESTS TROUBLE IS IN CONTROL UNIT. 
~ USER OPTIONS - 


le TRY PSW RESTART (RESET: START, START) 
THIS WILL RESTART THE PROGRAM AT THE BEGINNING OF THIS SECTION, . 
2e LOOK FOR ERROR IN CONTROL UNIT. © | ’ 


1100 — EXPLANATION OF SEEK MAP - 


THE PROGRAM EXECUTES A SERIES OF SELECTIVE CYLINDER SEEKS 

. DESIGNED TO TEST ALL=-CAR~ AND OIFF. COUNTER BIT POSITIONS FOR ON 
AND OFF CONDITIONS. THE PARTICULAR HA READ AT THE DETENTED 
CYLINDER IS ANALYZED 8Y THE PROGRAM, AND PARTICULAR ERROR 
CONDITIONS ARE DEDUCED AND IDENTIFIED BY ERROR NUMBER. EACH 
ERROR NUMBER IS ACCOMPANIED BY A SEEK MAP. 


- EXAMPLE OF SEEK MAP ERROR PRINT-OUT- 


**# ER LIXX UNIT CUU, ADRS. AAAAAA.] 

SEEK MAP -- 
BIT POSITION-1 2 4 8 16 32 64 128 
SEEK RESULTS-OK CON COF DON DOF ERR #1 XXX 


(EXAMPLE SHOWS ALL POSSIBLE MAP CHARACTERS) 


- DEFINITION OF MAP CHARACTERS - 


le OK CAR AND DIF. CNTR. FUNCTIONED PROPERLY, THIS POSITION. 
2. CON THIS BIT ON SOLID IN CAR. 
3. COF THIS BIT OFF SOLID IN CAR. 
4. DON THIS BIT ON SOLID IN DIF. CNTR, 
' 5. OOF THIS BIT OFF SOLIO IN DIF. CNTR. 
re te 6. ERR SOME OTHER ER. SUCH AS BURST CHECK OR CAN'T READ HA 
ee 7. +1 ACCESS SEEKED TO WRONG CYL BY #1 (OVERSHOOT) 
Pa ee asta le 8. -1 ACCESS SEEKED TO WRONG CYL BY -1 (UNDERSHOOT) 
ee oc (9+ XXX CYL ADDRESS SEEKED — OCCURS WHEN ACCESS WENT TO 
eC | . THE WRONG CYLINDER. — 


= USER OPTIONS - 
le FOR SCOPE LOOP ON ERROR CONDITION TURN ON SECTION SENSE SW ~1- 
RECALIBRATE, SEEK TO FIRST FAILING CY¥Loy RECALIBRATE, SEEK coe) 
THE RECALIBRATE CCW COMMAND CAN BE CHANGED TO A SEEK CYL 000, BY 
-CHANGING COMMAND COOQE -13- TO -O7- OR -OB- AT LABEL -CCW5— IN F6BB 
ROUTINE le 

2e TO LOOP IN THIS ROUTINE (WITH OR WITHOUT ERRORS)» TURN ON 
SECTION SENSE SW 3 


L102 —~ SPECIAL UNIQUE MAP 


PROGRAM DETECTED ERRORS OURING TEST OF CAR AND DIFF. COUNTER. 
EXAMINE MAP FOR UNIQUE PATTERNS LISTED BELOW. 


= DIAGNOSTIC INFORMATION - i 
“SUSPECT INCORRECT GATED CAR OUTPUT 


DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST 


. DATE — LOMAY66 30JUN66 © 30SEP66 15FEB68 I15NOV68 26APR69 PROG. 10 FSBA~# 
BC NO. 416146 = 4261468 420836 «= 420662 420664 «= 424104 si RPAGE NO = OL 
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18" MAINTENANCE OZAGNOSTIC PROGRAM FOR THE 360 SYSTEM. 
DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST 


1110 








-. DATE” 
ie EC NO. 





USER OPTIONS - 


. OIFFERENCE COUNTER BIT ON OR OFF SOLID. 


USER OPTIONS = 
> ALL OIFF. COUNTERS CN SOLID - 


DIAGNOSTIC INFORMATION - 


> DIFFERENCE COUNTER BIT OFF SOLID = 


. USER OPTIONS - 


“, DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 


_ - = * 


ee 


T NO. “poneaes 
PAGE .NOe > nee 





de TF LAST Two CODES IN MAP = 032 64 THEN INITIAL SEEK LatcH 1S NOT Ree 
TURNING ON. ge a ees 
2. IF LAST TWO MAP CODES = 032 OK THEN THE INITIAL ‘SK LATCH BLOCK fe 
TO CAR BITS 194916, AND 64 IS FAILING. ne ree 
3. IF LAST TWO MAP CODES = OK 064 THEN THE INITIAL SK LAYCH BLOCK 
TO CAR BITS. 298932, AND 128 IS FAILING, =. ee ee ie Se 





SEE ER. 1100 FOR MAP DISCRIPTION AND SCOPE LOOPS = 








“SEEK CHECK AND SEEK INCOMPLETE ON CYLINDER SEEK COMMAND SUGGESTS 
ACCESS WENT TO INNER OR OUTER CRASH STOP» LIKE COUNTER CAN'T COUNT 
‘TO ZERO BECAUSE SOME DIFF. COUNTER BIT IS SOLIO ON, 


DIAGNOSTIC INFORMATION - 





L. OIFF. CNTR. - (SOME BIT ON OR OFF SOLID) 
2. SET DIFFERENCE ~ (SOLID RESET ON) : 
3. COUNTER ZERO - NO STOP SIGNAL TO DETENT | ree 
4. CAR OUTPUT BUS LINE 'ON® ~ CONTROL UNIT WILL THEN COMPUTE WRONG 
DIFFERENCE (ONE *DOF* INDICATES FAILING BUS LINE 6) 




































ais re 


SEE ER. NO. 1100 FOR SEEK MAP DESCRIPTION AND ‘score ‘aap » OPTIONS s i 





GOING TO INNER CE CYLINDER ON ALL SEEKS, (DIFF. COUNTER ‘NOT COUNTING 
DOWN) THEREFORE, NOT GETTING COUNTER ZERO. aa 


L. NO SET DIFFERENCE (DIFF CNTR TRIGGERS ALL LEFT OND ene 

2- SUSPECT NOT GETTING CORRECT DETENT BECAUSE OF FAILING SLOW OR 
INTERMEDIATE 

3. NO GATED CYL. PULSES 

4. NO FILE BUS SIGNALS 


USER OPTIONS - | | ee 
SEE ERROR 1100 FOR DESCRIPTION OF SEEK MAP AND SCOPE LOOPS. 





PROGRAM EXECUTED CYL SEEKS TO CYLINDERS ly 2, 4, “Oy. ‘Lb, 325 bbs AND . 
128— AND ON AT LEAST ONE SEEK, ACCESS FAILED TO oe INDICATING ae 
THAT THAT BIT OID NOT GET SET ONS IN DIFF. CNTRe eee ds ae hae 


DIAGNOSTIC INFORMATION - 


. SUSPECT. 

Le OFF. COUNTER — (SOME BIT OFF SOLID) 
2. COUNTER RESET - (SOME BIT NOT RESET ON) > 
3- LINE ORIVERS 


SEE ER. NO 1100 FOR DESCRIPTION OF SEEK MAP AND SCOPE LOOPS, 


apa 8 : 


L6OMAY66  30JUN66 30SEP66 L1SFEB6B L5NOV68 = 26APR69 — PROG. 10 FOBA-* -- 
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18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM | PART NO. 2218323 
PAGE NOw 0013 
DESCRIPTION OF 2314 FILE ORIVE OLAGNOSTIC TEST 


2121 — ALL OIFF CNTRS OFF SOLID 


PROGRAM EXECUTED SERIES OF CYLe SEEKS DESIGNED TO TESY CAR AND OIFF. 
COUNTERS. THES ERROR SAYS ALL DIFe COUNTERS ARE OFF. 


DIAGNOSTIC INFORMATION - 


Le GETTING CONSTANT OTFFERENCE RESET (MODULE SELECTED SET 
CYLINDER TAG TURNS ON ALL OIFF. COUNTERS. 

2. NOT GETTING SET CYLINDER 

3. SOLID COUNTER ZERO (= STOP) 

4. SOLID SET DIFFERENCE TAG 


USER OPTIONS - 
SEE ERROR NUMBER 1100 FOR DESCRIPTION OF SEEK MAP AND SCOPE Loops. 


1130 - CYL. ADDRESS. REGe BITS CN SOLID — 
PROGRAM ATTEMPTED A SERIES OF CYLINDER SEEKS AND ACCESS DETENTED AT 
WRONG CYLINDER. CPU CALCULATIONS INDICATE SOME CAR BIT ON SOLID 
BECAUSE ACCESS DETENTS OFF BY A CONSTANT NO. OF CYLINDERS. EXAMPLE, 
IF CAR BIT 4 ON SOLID AND WE TRY TO SEEK TO CYL 128 AFTER RESTORE 
OPERATION, ACCESS WILL SEEK TO 128 BECAUSE FIRST SEEK LATCH BLOCKS 
CAR OUTPUT TO CONTROL UNIT ON THE SECOND SEEK TO CYL. 128, CONTROL 
UNIT WILL COMPUTE A DIFFERENCE BASED UPON OLD ADDRESS OF 132 (128+4) . 

hs BECAUSE CAR-4BIT IS ON SOLID. THE SECOND ATTEMPTED SEEK TO 128 WILL 
ne RESULT IN ACCESS MOVING BACKWARD TO 124, AND PROGRAM DECODES THIS 
oe AS ERROR. 


= DIAGNOSTIC INFORMATION - 


SUSPECT. 
[sie | 2. LINE ORIVERS 


~ USER OPTIONS - 
SEE ERROR NO. 1100 FOR DESCRIPTION OF SEEK MAP AND SCOPE LOOPS. 


! 
} ue : . 
4140 = CYL ADDRESS REG BITS OFF SOLID - 


AFTER PROGRAM CHECKS THAT ALL CAR BITS TURN OFF, A TEST IS MADE FOR 

ALL CAR BITS TURNING ON BY ATTEMPTING SELECTIVE CYLINDER SEEKS 

ee FOLLOWED BY SEEK TO CYL 16. IF ACCESS FAILS TO RETURN TO CYL 16, 

on SOME CAR BIT IS PROBABLY FAILING TO TURN ON. THAT IS» THE ADORESS 

ie IN CAR WAS INCORRECT. ; 


ee ~ DIAGNOSTIC INFORMATION - 


bee 1. CAR - SOME BIT OFF SOLID 
[ae 2. INITIAL SEEK LATCH ON SOLID 
- USER OPTIONS - 

SEE ERROR NUMBER 1100 FOR DESCRIPTION OF SEEK MAP AND SCOPE LOOPS. 





-. L150 ~ ACCESS OVERSHOOT BY PLUS 1 


A READ HA FOLLOWING A SEEK COMMAND INDICATES THAT ACCESS DETENTED 
ONE CYLINDER TOO FAR ON AT LEAST 3 SEEKS. 


- DIAGNOSTIC INFORMATION — 
) 1. SUSPECT NO SLOW SIGNAL 
2e SUSPECT - CYLINOER PULSES FAILING 


nope? de 


_ DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST 


- A 
' DATE ' LOMAY66 30JUN66 30SEP66 15FEB68 15NOV68 26APR69 PROG. ID F6BA~* 
. EC NO. 416146 41L6O146A 420836 420662 420664 — 424104 PAGE NO. 0013 
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18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 8 = _ PART NG, 2218323 
iS aga ae : ' PAGE NO. 0013A 





DESCRIPTION OF 2314 FILE ORIVE OTAGNOSTIC TEST 


~ USER OPTIONS - 
SEE ERROR NO. 1100 FOR DESCRIPTION OF SEEK MAP AND SCOPE LOOPS 


1160 — ACCESS UNDERSHOT BY MINUS 1 CYLINDER 


A READ HA FOLLOWING A SEEK COMMAND INDICATES THAT ACCESS DETENTED 
ONE CYLINDER TOO SHORT ON AT LEAST 3 SEEKS 


- DIAGNOSTIC INFORMATION - 


le SLOW AT 3 SOLENOIO PICKED SOLID. 
2- CYL. TRANSOUCER ADJUSTMENT — SUGGESTS TRANSDUCER SET TOO HIGH 


'- USER OPTIONS — 
SEE ERROR NUMBER 1100 FOR DESCRIPTION OF SEEK HAP AND SCOPE LOOPS 


1190 - SGME OTHER SEEK ERROR - 


PROGRAM HAS DETECTED SEEK ERRORS WHICH cant BE CLASSIFIED INTO THE 
SEEK MAP CHARACTERS. 


~ DIAGNOSTIC INFORMATION - 
Le SUSPECT HAVING TROUBLE READING HA IF ANY *ERRE MESSAGES ARE 


PRINTED IN MAP. 
2e EXAMINE MAP AND DETAILED PRINTOUT FOR CLUES TO FAILURE 


~ USER OPTIONS - 
SEE ERROR “NUMBER 1100 FOR DESCRIPTION OF SEEK MAP AND SCOPE Loops 


(1201 = NO UNIT CHECK ON SEEK TO CYL 255 "pee te at” ote OI 


SEEK INCOMPLETE 1S NOT GIVING GATEO ATTENTION 
_ «@ DIAGNOSTIC INFORMATION ~ 
600 MS SINGLE SHOT 1S NOT TIMING QUT. | pe nee ae 


1202 - DID NOT GENERATE SEEK INCOMPLETE, SEEK CHECK, AND NOT READY, 0 


PROGRAM ATTEMPTED A SEEK TO CYL 255 AND EXPECTED SEEK INCOMPLETE, eee 
SEEK CHECK AND NOT READY. | pe eae ie a) 





- DIAGNOSTIC INFORMATION - 
USER SHOULD CHECK SENSE INFORMATION FOR FAILING BITS. 


(1203 = FAILED TO GET TO CYL. 000 ON RECALIBRATE | ee oe 


(SHOULD NOT FAIL HERE - THIS COMMAND WORKED BEFORE, SECTION 0 
ROUTINE 7. 


1301 ~ SEEK INCOMPLETE DURING SINGLE CYL SEEKS 


ACCESS. WENT TO INNER OR OUTER CRASH STOP. (SHOULON'T GET THIS ERROR 
EXCEPT ON INTERMITTENT FAILURES SUCH AS CYL. TRANSDUCER ADJUSTMENTS | 
OR DETENT ADJUSTMENT?) . 


DESCRIPTION OF 2314 FILE ORIVE DY AGNOSTIC TEST 
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- JBM MAINTENANCE OITAGNOSTIC PROGRAM FOR THE 360 SYSTEM . PART NO. 2218323 ¢ 
: . PAGE NO. 0014 £ 
OESCRIPTION OF 2314 FILE ORIVE OIFAGNOSTIC TEST £ 
C 
1302 - UNIT CHECK ON CYL. SEEK OR ERROR READING HOME ADORESS C 
SHOULDN'T GET THIS ERRCR EXCEPT ON INTERMITTENT TROUBLE. TRY TO : 
CONTINUE (PRESS INTERRUPT) ¢C 
NOTE. CANNOT ALWAYS DETERMINE THE "WENT TO* CYLINDER BECAUSE OF : 
TROUBLE READING HOME ADDRESS. AS INDICATED BY UNITY CHECK - 
¢ 
1303 — FAILED ON SINGLE CYLINDER SEEKS, OVERSHOOT 
¢ 


PROGRAM WAS ATTEMPTING TO SINGLE CYLINDER SEEK FROM CYLINDER 000, 

OOl, 0029 seep 20), 2029 201]ly wee O00. THE SEQUENCE WAS BROKEN AT SO ; 
POINT AND ERROR PRINT OUT GIVES = ¢ 
Le WAS AT CYL XX HD XxX . 
2. ATTEMPTED TO SEEK TO CYL XXX HD XX : 
3. GUT WENT TO CYL XXX HD XX ¢ 


~ DIAGNOSTIC INFORMATION - ) 
SUSPECT i 
1. CYL. TRANSOUCER ADJUSTMENT 
( 
- USER OPTIONS - 
1. TO LCOP ON ERROR» TURN ON SECTION SENSE SWITCH 1. PROGRAM LOOPS 
IN SINGLE CYL. SEEKS (NO ERROR CHECKING). IF A HANG-UP OCCURS SUCH 
AS INNER OR QUTER CRASH STOP, PSW RESTART WILL RESTART SECTION 
2. TO LOOP IN ROUTINE. TURN ON SECTION SENSE SWITCH 3. 
-¥304 = ERROR CN SINGLE CYL SEEKS 
PROGRAM DETECTED AN INCORRECT HA DURING SINGLE CYL. SEEK ROUTINE. 
: ACCESS WENT TO WRONG CYLINDER. ERROR PRINTOUT INDICATES CYLINDERS 
; ANDO HEADS INVOLVED. . 
| ~ DIAGNOSTIC INFORMATION - 
1. STRONGLY SUGGESTS CYL. TRANSDUCER QUT OF ADJUSTMENT, ESPECIALLY 
IF ACCESS IS FAILING ONLY ON SINGLE CYL SEEKS. : 
|= USER OPTIONS - | : 
SEE ERROP 1303 : 
1401 - \ 
-OR- ' 
1402 - UNIT CHECK ON CYL SEEK TO CYL 10 OR CYL 85 OR ERROR READING HA | 
PROGRAM ATTEMPTS A SERIES OF 50 SEEKS BETWEEN CYLINDER 10 AND 85. A 
UNIT CHECK OCCURED, CAUSING THIS ERROR PRINTOUT. 
- DIAGNOSTIC INFORMATION - 
LOOKS LIKE INTERMITTENT SEEK TROUBLE. ACCESS PROBABLY WENT TO INNER. 
OR GUTER CRASH STOP. 
- USER OPTIONS - 
SAME AS ERROR 1403 
1403 - 
-OR- . | 
1404 = INCORRECT SEEK, (CYL 10 30 CYL 85 TO 10--~) | 
. PROGRAM WAS TESTING FOR WORSE CASE SEEKS BY ATTEMPTING TO SEEK i 
‘BETWEEN CYL. 10 AND CYL. 85» 50 TIMES. AN INCORRECT SEEK OCCURED, 
AND PRINT OUT GIVES INFORMATION ON FAILURE. PROGRAM WILL EXECUTE A 
DESCRIPTION OF 2314 FILE ORIVE OLAGNOSTIC TEST 
DATE 16MAY66 30JUN66 30SEP66 15FEB68 I15NOV68 26APR69 PROG. ID FO6BA-* i 
EC NO. 416146 4161464 420836 420662. 420664 424104 PAGE NOw 0014 4 





En TSE NESTE naacaseimeemerasmmnnnsnssinmmamnnnatinameanedaTaeenenndinaiaanetioninennensntn caamanemnatnennanttienmusasietaseatiintteeastiuen terttonanetatinmeantattoatetaediaattinstieteeietih sites: dined adihemneiammetacnetienaieend tate ohana nee 
IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM © = PART NO. 2218323 
ee PAGE NO. OO14A 


im Sy = 2 yee > ms e a ae aT. ' 
Vege SES ta! te. pee tee cdg ts aM ad ASB Se, ast oe Ete ee Pra tee a 
Ajeet pene bie eae oo be Spe ey ass an ae Hee ce et a tbh, 


DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 


“RECALIBRATE- OPERATION IF CONTINUED AFTER AN ERROR, 


OIAGNOSTIC INFORMATION - 


Le DETENT TIMING, ADJUSTMENT, ETC. 

2- SOLID SLOW AT 3 

3-e CYL~- TRANSDUCER ACJUSTMENT 

4 INTERMITTENT CYL. PULSES, CAR, OIFF CNTR. 


USER OPTIONS - 


le SCOPE LOOP — TURN ON SECTION SENSE SWe Le PROGRAM WILL LOOP IN 
ROUTINE, RECALIBRATING AFTER ERRORS + BYPASSING ERROR PRINTOUTS 

2- (LOOP ROUTINE -— TURN ON SECTION SENSE SW 3, SAME AS ABOVE BUT 
ERROR PRINTOUTS AND HALTS ARE NOT BYPASSED. 








| 
50) - 
i -O0R- 
| 1602 - UNIT CHECK ON LONG SEEK TEST OR ERROR READING HA 
| SHOULD NOT GET UNIT CHECK HERE EXCEPT ON INTERMITTENT FAILURES © 
= PRESS INTERRUPT TO CONTINUE - 
TURN ON SSW 1 OR 3 TO LOOP THIS ROUTINE 

pee j 
a 1503 = | 
po . @OR= | 
“ 1604 — ERROR ON LONG CYL. SFEK - | | 

, PROGRAM ATTEMPTED TO SEEK BETWEEN CYL 001 AND CYL 200 FOR 50 SEEKS. : 
AN INCORRECT SEEK (WRONG HA) WAS DETECTED, AND PROGRAM PRINTS OUT 
| RELEVENT INFORMATION . 
| - DIAGNOSTIC INFORMATION - | 
| le OETENT (INTERMITTENT) » CYL. TRANSDUCER, ETC. ANYTHING | 
| SPECIFICALLY RELATED TO LONG SEEK FAILURES. 
| = USERS OPTIONS - | 
be | 1. SCOPE LOOP - TURN ON SECTION SENSE SW le PROGRAM WILL LOOP IN | 
< ROUTINE, RECALIBRATE AFTER ERRORS, AND BYPASS ERROR HALTS 
2. LOOP ROUTINE — TURN ON SECTION SENSE SW 3 - SAME AS ABOVE BUT 
ERROR PRINTOUTS NOT BYPASSED 
$601 - UNIT CHECK ON RANDOM SEEK TEST OR ERROR READING HA 
- fie, THIS ERROR NUMBER SHOULD NOT OCCUR EXCEPT ON INTERMIT. FAILURES ‘ 
- ~ USER OPTIONS - | 
“Le TO LOOP SEEKING BETWEEN THE "WAS AT* CYL. AND THE °SEEK TO® 
CY¥Le, TURN ON SECTION SENSE SWITCH le. | 
2. TO LOOP IN RANDOM SEEK ROUTINE» TURN ON SECTION SENSE SWITCH 36 | 
bo 
= L 
o 
Y 
; . DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST te a te sere 
i - 8 a 
, DATE L6MAY66 30JUN66 30SEP66 15FEB68 1LSNOV68 . 26APR69 -  . .s 4 PROG. ID F6BA-* 
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. EBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM | | 2 PART NO. 2218323 
. | : i PAGE NO. 0015 


- DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 


1602 INCORRECT SEEK DURING RANDOM SEEK TEST 


- THE RANDOM SEEK ROUTINE EXECUTES A SERTES OF 500 RANDOMLY COMPUTED 
CYLINDER SEEKS, READING HA AFTER EACH TO VERIFY CORRECT ACCESS 
POSITION. THE SEQUENCE WAS BROKEN BECAUSE PROGRAM DETECTED A SEEK 
ERROR. (UNEQUAL HA) 


DIAGNOSTIC SE ORNRTION = 


fF THIS 1S ONLY. ERROR, SUSPECT INTERMITTENT FAILURE LOOK FOR 
FATLURE PATTERNS IN PRINTOUTS 


USER OPTIONS - 
SEE ER. 1601 


¢ 


2000 - CONTROL ‘UNIT HANG UP. 


A CONTROL UNIT FAILURE OCCURED CAUSING A CONTROL UNIT HANG UP WITH 
CHANNEL NOT CLEARED ; . 


NYAGNOSTiC INFORMATION — 


LOOKS CIKE CONTROL UNIT TROUBLE. COULD BE PARITY ERROR 


USER OPTIONS - 


i. TRY RESET, START, START - THIS WILL RESTART PROGRAM AT BEGINNING 
nie OF THIS SECTION. 

a 2. TRY TURNING ON SECTION SENSE SW -6~ TO PRINT ROUTINE SUBTITLES 
TO FIND OUT WHICH ROUTINE I$ CAUSING PROBLEM. THIS WILL BE LAST: 
ROUTINE TITLE PRINTOUT BEFORE ERROR OCCURS. . 





ms ' 
DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST 
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PART NO. 2218323 


IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM i 
. PAGE NO. 015A 


DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 





2100 ~ WRITE HEAC MAP DESCRIPTION 


THE WRITE HEAD MAP IS PRINTED OUT WITH ALL WRITE TEST ERROR NUMBERS. 
DURING THE WRITE TEST,e SEVERAL WRITE PATTERNS ARE WRITTEN ON 
CYLINDER 005 AND READ BACK FOR CPU COMPARISON. IF AN ERROR OCCURS, 
A CODE CHARACTER IS PLACED IN THE HEAD MAP AT THAT HEAD POSITION. 
WHEN ALL HEADS HAVE BEEN CHECKED, AN ERROR NUMBER IS PRINTED OUT, 
FOLLOWED BY THE WRITE HEAD MAPe PROGRAM STOPS TO ALLOW USER TO 
EXAMINE PRINTOUT AND CHOOSE AN OPTION TO CONTINUE. 


- EXAMPLE OF WRITE HEAD MAP PRINTOUTS. 
(SHOWING ALL POSSIBLE MAP CHARACTERS) 
## ER 21XX CUU AAAAAA 


WRITE HEAD MAP -- 
HFAD NUMBER ---- 00 01 02 03 04 05 06 07 08 09 10 BL eee 18 19 


WR RD RO RESULT ---~ OK WX WU WS RN WW DS BC NX SE OK OK eee OK OK | Siege io 


HD Ol WR DATA Xx RD DATA xx eeakX = . we : my 
| CAW XeooX CSW XooeX SNS 8BB...B (STATUS AND SENSE AFTER WRITE) | | a aa 
oo CAW XeeeX CSW XooeX SNS BBAR...B (STATUS AND SENSE AFTER READ) eon ane” Be 
| " EXPLANATION OF MAP CHARACTERS - - 
ae | QK - DATA READ COMPARES WITH DATA WRITTEN AND NOT UNIT CHECK en eae ee, 
ee WX - NO RECORD FOUND WITH THIS HEAD ON WRITE RO (COULON*'T FIND HA) a Ma aehen eae 
| WU - UNSAFE ON THIS HEAD DURING WRITE RO 
WS - SER/DES CHECK WITH THIS HEAD ON WRITE RO 


READ DATA DIO NOT EQUAL WRITE DATA 

SCME OTHER UNIT CHECK CONDITION DURING WRITE . 
SER/DES CHECK ON ATTEMPT TO READ RO JUST WRITTEN 
BURST CHECK ON ATTEMPT TO READ RO JUST WRITTEN 
NRF ON ATTEMPT TO READ RO JUST WRITTEN 

SOME OTHER UNITY CHECK ON ATTEMPT TO READ RO 


pe eta EB en pe 14s 


= 
= 
itt tarot 


FOLLOWING THE HEAD MAP, SPECIFIC INFORMATION FOR EACH FAILING HEAD | 
1S PRINTED OUT. eh 


WR DATA WAS XX (HEX) 





¥ os : ; fata : ve 2 
ae et ea pa on ne 2 ‘ 





THE RO.WREITE DATA PATTERNS USED ARE (HEX) 
1. 00 (FIRST PATTERN WRITTEN) : 
20 FF | 
3. 80. | a eer 
Pe eae 7 4e 40 Sb eI Ri a 
eee 5. 20 — | : EE ee ee 
Loe Ss 6. 10 7 ae ee ee 
, 7. 08 . . ? , ae te i ae ek ae 
8. 04 | : La ais aes aa 
9. 02 | 
oe geht ok 10. ol 
ene wigs lle 13 Pgh 50 Bs Pe ae «A 
Was ea: Sa 12. €5 (LAST PATTERN WRITTEN) SHOULD REMAIN ON WRITE TEST CYLINDER es Jen 
Le ge Ae UNTIL NEXT TEST RUN. . | | a Eo & ee 


“THE CHANNEL WILL ONLY TRANSFER 100 BYTES OF Re DATA, BUT THE CONTROL ee eS ee 
UNIT WILL PAD FOR 7000 BYTES TO FILL OUT RECORD. Se Eo tee Yee ee, ee 


DATA READ WAS XX ese eee “@ee@ XX 


THE HEX PATTERN ACTUALLY READ WHEN ATTEHPTENG TO VERIFY THAT DATA 
WAS WRITTEN CORRECTLY. 


CSW AND SENSE DATA (AFTER WRITE AND ee READ) 


THE CSW 1S PRINTED IN HEX 
THE SENSE DATA IS PRINTED IN BINARY 
READ AREA IN CORE IS SET TO C5 BEFORE WRITE DATA IS READ BACK 





DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST : 
f = Peta, ake, a 
ae DATE 16MAY66 30JUN66 30SEP66 15FEB68 15NOV68 26APR69 2 PROG. 1D FOBA-8 
BC NOs = 416146 416146A 420836 420662 420664 424104 PAGE NO. CO1SA 
SS ( 
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TBM MAINTENANCE OL AGNOSTIC PROGRAM FOR THE 360 SYSTEM | 


DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST 


= USER OPTIONS - 


1. SCOPE LOOP 
TURN ON SECTION SENSE SW 0. PROGRAM WILL LOOP ON SIO WRITING 
FROM THE FIRST FAILING HEAD. WRITE DATA WILL BE THE PATTERN 


INDICATED IN PRINTOUT. (SIO SEQUENCE = SEEK HH, SEARCHHA, WRITE RO 


2+ TO LOOP IN ROUTINE, WRITING R O WITH ALL TWENTY HEADS WITHOUT 
CHECKING FOR ERRORS, TURN ON SECTION SENSE SWITCH le 
3- LOOP IN ROUTINE = TURN ON SECTION SENSE SW 3 


2101 ~ WRITE FAILURES ON ALL HEADS 


‘ PROGRAM ATTEMPTED TO WRITE A TEST PATTERN WITH ALL 20 HEADS. SOME 
COMBINATION OF ERRORS OCCURED ON ALL HEADS. THE FAILING WRITE 
PATTERN IS PRINTED ALONG WITH HEAD MAP 


~ DIAGNOSTIC INFORMATION =~ 


Le SUSPECT NOT WRITING AT ALL AS ALL HEADS ARE FAILING. COULD BE NO 
SELECTED WRITE GATE 


2. TYPICAL ERROR WOULD SHOW AS= 
~WROTE O00, READ XX = 


INDICATING NOTHING WAS WRITTEN OVER THE OLD XX DATA PATTERN 
ON CYL 005 


= USER OPTIONS - (SEE ERROR NOs 2100 FOR DESCRIPTION OF WRITE HEAD MAP AND 
 §cope Loops. 


2102 = UNSAFE ON ALL HEAOS 


PROGRAM ATTEMPTED TO WRITE RO RECORDS WITH ALL HEADS BUT DETECTED 
UNSAFE CONDITION ON ALL HEADS. THE RO RECORD INVOLVED IS SHOWN AS 
PART OF ERROR PRINTOUTS. 
= DIAGNOSTIC INFORMATION - 
WRITE UNSAFE - (SEE MAINTENANCE MANUAL) 


~ USER OPTIONS - 


SEE ER» NO» 2100 FOR DESCRIPTION OF WRITE HEAD MAP AND SCOPE LOOPS. — 


Seepe - BURST CHECKS ON ALL HEADS 


PROGRAM ATTEMPTED TO WRITE RO RECORDS WITH ALL HEADS AND. DETECTED 


BURST CHECKS ERRORS ON ALL HEADS. PRINT OUT INCLUDES HEAD. MAP AND 
RO TEST RECORD =" 


= DIAGNOSTIC INFORMATION - 


le FAULTY WRITE DRIVER (CAUSING BURST CHECKS WHEN ATTEMPTING TO 
READ BACK) 


2- WRITE DATA A AND 6& AT BASE PLATE. 


3. SUSPECT SERIALIZER IN CONTROL UNIT (THIS IS THE FIRST ATTEMPT 
WRITE IN THIS TEST.) | 


= USER OPTIONS - 


SEE ERROR NO 2100 FOR DESCRIPTION OF WRITE HEAD MAP AND SCOPE LOOPS. 


(2104 = NO RECORD FOUND ON ALL HEADS — (READ RO) 


| DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 


DATE 16MAY66 30JUN66 30SEP66 15FEB68  LSNOV68 26APR69 


 €c NO. 416146 416146A 420836 420662 %20664 424104 
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PAGE NO. 


2210323 


| } “PAGE NOe 
DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST - ee 
PROGRAM ATTEMPTED TO WRITE RO RECORDS WITH ALL HEADS. WHEN 
ATTEMPTING TO READ THE RECORDS BACK (READ RO), NRF OCCURED ON ALL 
HEADS 
~ DIAGNOSTIC INFORMATION ~ ts - 
NO RECORD FOUND INDICATES NO DATA GETTING TO S/O IN CONTROL UNIT. = 
HOWEVER, WE WERE ABLE TO READ HA BEFORE (MAYBE READ RO COMMAND NOT \ 
WORKING) 3 s 
- USER OPTIONS. | 
SEE ERROR NO. 2100 FOR DESCRIPTION OF HEAD MAP AND SCOPE LOOPS. 
/ 2105 - 20 NO RECORD FOUNDS ON SEARCH HA’ 
= DIAGNOSTIC INFORMATION - 
PROGRAM ‘CAN'T FIND HOME ADDRESS OR CYLINDER 5 
HOME ADDRESSES MAY BE MISSING 
‘© USER OPTIONS - 
SEE ERROR 2100. 
2106 = READ DATA NOT EQUAL WRITE DATA ON ALL HEADS 7 
7 LCOKS LIKE NOT ACTUALLY WRITING, THEREFORE, RO DATA THAT WAS ON THE | 
DISC WILL NOT BE DESTROYED. AFTER WRITING IS COMPLETED, PROGRAM 
WILL READ THE DATA CORRECTLY. BUT SINCE THE NEW DATA WAS NOT 
ACTUALLY WRITTEN, THIS ERROR WILL RESULT. 
-= DIAGNOSTIC INFORMATION - es 
LOOKS LIKE NO WRITE CURRENT | 
CHECK WRITE DRIVER 2. 
(HEADS 192950609, 110,13914 9179189 INDICATES *A* SIDE WRITE ORIVER, 
HEADS O939%e7p8ylly12915¢16,19 "B® SIDE DRIVER) 
- USER OPTIONS - | 
| SEE ERROR 2100 FOR READ HEAD MAP AND SCOPE LOOPS 
2107 = SER/DES CHECKS ON ALL HEADS 
| INDICATES CONTROL UNIT PROBLEM 
© DIAGNOSTIC INFORMATION - 
SER/DES IN CONTROL UNIT 
= USER OPTIONS - ; ; 
SEE ERROR NUMBER 2100 FOR MAP DESCRIPTION AND SCOPE. Loops 
2108 - WRITE ERROR ON ONE HEAD | | 
| PROGRAM WENT THROUGH WRITE TEST» WRITING RO RECORDS FROM ALL HEADS. | 
SOME ERROR OCCURED ON ONE HEAD WHILE ALL OTHER HEADS WROTE 
CORRECTLY. HEAD MAP SHOULD SHOW WHICH HEAD “AND TYPE OF ERROR. 
~ DIAGNOSTIC INFORMATION - 
le ALL HEADS READ HA OK LIF THIS IS ONLY ERROR TYPEOQUT) | on 
2. TROUBLE MUST BE IN WRITE OR ERASE COIL IN FAILING HEAD (BAD 
DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST oe | 
DATE 16MAY66 =30JUN66 30SEP66 15FEB68 1S5NOV68 26APR69 2, PROG. ID FOBA-* 
EC NO. 416146 416146A- 420836 420662 420664 424104 | soa OOL6A | 
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DES RIEON OF 2314 FILE DRIVE DPeGhee EG VEST. 


HEAD) OR LINES FROM THAT HEAD (WRITE ONLY) -. ae 
-3e POSSIBLE INTERMITTENT WRITE OR READ TROUBLE OR DISC SURFACE eas 
THIS HEAD AT CYL 005 


: ] USER OPTIONS = 


> USER 
2h = TIME 
= USER 


23 = UNIT 


“< (THIS SHOULON'T HAPPEN AT THIS POINT IN PROGRAM) 
|| SEEK AND READ HA WERE CHECKED IN SECTIONS 0 AND 1. 


2201 = UNIT 








7 USER 


(| 


See ERROR NO. 2100 FOR WRITE HEAD MAP DESCRIPTION AND SCOPE LOOPS 


"2109 = TWO OR MORE EURST CHECKS OR NO. REC. FOUNDS. 
"DIAGNOSTIC INFORMATION ~ 


DATA CLOCKING IN CONTROL UNIT 


"2110 = MORE THAN ONE HEAD WITH WRITE ERRORS 


 2LLL = CAN'T READ CORRECT HA AFTER TRY TO SEEK TO CYL. 5 


(THIS SHOULDN'T HAPPEN HERE ~ READ HA HAS BEEN TESTED "AND SEEK HAS 
BEEN TESTED) 

EITHER NO HA ON CYL 005 OR INTERMITTENT READ OR SEEK. 

OPTIONS - | 

PRESS INTERRUPT, PROGRAM WILL RETRY IN ATTEMPT TO GET HA AT CYL. 
005. 


QUT ON SEEK HH, SEARCH HA, WR. RO 


“HANG UP CONDITION IN CONTROL UNIT 


THES CONDITION 1S CHECKED OUT AT BEGINNING OF THIS ROUTINE TO INSURE’ 
AGAINST HANGUP DURING WRITE TEST 

A HANG UP AT THIS TIME SUGGESTS PROBLEM UNIQUE TO WRITE RO COMMAND 
OPTIONS - 

“DETERMINE TF CONTROL UNIT IS HUNG UP IN A LOOP, THIS (LOOP SHOULD 


INDICATE ERROR 
SEE ERROR 2100 FOR SCOPE LOOP OPTIONS 


CHECK ON SEEK TO CYL. 005 AND REAO HA 


RERUN TEST FROM BEGINNING (F680) 


CHECK CN BULTT ~ TRACK OPERATION 


PROGRAM WAS TESTING HEAD ADVANCE BY ATTEMPTING 
A MULTI=TRACK READ HA. UNIT CHECK OCCURED, GIVING THIS ERROR 
NUMBER. 


ot DIAGNasTIC INFORMATION ~ 
1 i " _ Ns 
EXAMINE CSW DATA TO DETERMINE WHERE CHAIN WAS BROKEN 


OPTIONS: - ’ 


1. LOOP ON SIO — TURN ON SECTION SENSE SWITCH 0. PROGRAM WILL LOOP 
ON MULTI--TRACK READ CHAIN. 


- 2. LOOP ON ERROR, TURN ON SECTION SENSE SW 1. PROGRAM WILL LOOP 
ON MULTI-TRACT OPERATION (WITH ERROR PRINTOUTS) 


_ DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST | . 
Aa 
DATE L6MAY66 30JUN66 30SEP66 15FEB68 L5NOV68 26APR69 PROG. ID F6BA-* 


* BC NO 416146 416146A 420836 420662 420664 424104 oe PAGE NO. 0017 
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DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 





4 


3, TO LCOP ON COMPLETE ROUTINE. TURN ON SECTION SENSE SW 3. =.” 





2202 - HAR ADVANCE FAILURE 


HOME ADDRESSES READ ON THE MULTIPLE-TRACK READ HOME ADDRESS WERE Vs 
INCORRECT. 


- DIAGNOSTIC INFORMATION — 


HAR ADV. MAP XX  — XX eee XX XX ee fe J * art, AR ae 24 
THE HAR ADVANCE MAP INDICATES THE HOME ADDRESSES THAT WERE READ ee a ae . a oe 
(HH PORTION ONLY) ae ee ee ee 
SUSPECT - 


le HAR AC ADVANCE 
2e HAR ADVANCE SIGNAL 
3. HAR CARD _ 


= USER OPTIONS - | Ce Oe sk ee a 
, SAME AS ERROR 2201 ns SL Ma Ca ee ea a, 
































~ FAILED TO SELECT HEAD 19 


PROGRAM WAS ATTEMPTING TO SET UP FOR CHECKING END OF CYLINDER BUT 
COULD NOT GET HEAD 19 SELECTED. 


“8 DYAGNOSITC INFORMATION - 
MUST BE INTERMIT. ERROR BECAUSE HEAD SELECT WAS TESTED IN ROUTINE 


6, SECTION 0. READ HA FROM ALL HEADS. 
RERUN TEST STARTING WITH .6BA. 





- UNIT CHECK WITH NOT END OF CYLINDER 





CHAIN WAS BROKEN ON SET UP FOR CHECKING END OF CYL. SUSPECT 
| INTERMITTENT ERROR. 
= USERS OPTIONS — = 


SEE 2301 


~ NO END OF CYLINDER 


WHEN HEAD ADVANCED FROM HEAD 19 TO HEAD 20, No END OF CYL. WAS as 
GENERATED. ee. a 


“-@ DIAGNOSTIC INFORMATION ~ 
SUSPECT END OF CYL. *AND* CIRCUIT 





= USERS OPTIONS - 





TURN ON SECTION SENSE SWITCH 0 TO LOOP ON S 1106 PROGRAM WILL LOOP 
THE COMMAND CHAIN CAUSING THE ERROR. : ee 
2304 - NO HEAD ADVANCE 
SEE 2303 FOR DESCRIPTION OF OPERATION 
"= DIAGNOSTIC INFORMATION ~ | | eo ae 
"SUSPECT NO HAR ADVANCE (FROM HEAD 19 TO HEAD 20) ie 
“- USER OPTIONS - © ee 


PROG. 10 
PAGE NOs 


“ OATE «L6MAY66 = 30JUN66 =—-30SEP66 = 1SFER68 =: 1SNOV6A.—26APR69 
“BC NOs = 416146 = 416146A = 420836 = #20662 = 420664 = 424104 | 























_ DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 
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18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM |... PART NO. 2216323 
RE, : PAGE NO, 0016 


SAME AS ERe 2303 


3201 ~- NC TRACK OVERRUN BIT 


PROGRAM ATTEMPTED TO WRITE A 9000 BYTE RECORD AS PART OF DISK RPM 
TEST LOOKS LIKE ALL 9000 BYTES WERE WRITTEN ~ OR QVER RUN IS NOT 
WORKING. 9000 BYTES SHOULD NOT BE WRITTEN UNLESS OISK IS RUNNING 
VERY SLOW. 


3202 — DISK RPM IS BELOW SPEC. 


DISK ROTATION SHOULD BE 2400 RPM. 
TOLERANCE AT 1 PERCENT SAYS ANY RPM LOWER THAN 2376 IS BELOW SPEC. 
CHECK =~ BELT SLIPPING 
- BRAKE ORAG 
SPINDLE BEARINGS, ETC. 


3301 - CC 1 ON TEST I/O 
DO NOT HAVE UNIT CHECK, DIV. END, OR BUSY. EXAMINE STATUS AND SENSE 


DATA FOR INDICATION OF FAILURE. 
~ TEST 1/0 AFTER POWER OFF/ON - 


3302 ~ CC 2 OR 3 ON TEST I/0 


SUBCHANNEL OR CHAN. BUSY OR UNIT ADDRESS NOT RECOGNIZED. 


(3303 —- NOT ON“LINE AFTER POWER OFF — ON. 


PROGRAM HANGS IN A TEST 1/0 LOOP WAITING FOR ON-LINE. 
AFTER 2 MINUTES, PROGRAM TIMES OUT AND GIVES THIS ERROR NUMBER. 
PROGRAM ALLOWS USER A MAXIMUM OF 1 MINe TO POWER DOWN AND BACK UP. 
THIS NUMBER MAY OCCUR IF THIS REQUIREMENT IS NOT MET. BE SURE YOU 
FOLLOWED DIRECTIONS IN REF.A. 

- DIAGNOSTIC INFORMATION - 
SUSPECT SWITCH EFFECTIVE LATCH HOLOING FILE IN DISAALE SOnUhy OMe: 


— DETERMINE CAUSE OF NOT REANY OR NOT ON LINE. 
(Ue TURN SECTION SENSE SWITCH 1 ON TO LOOP ON ERROR. 


3304 = UNIT. CHECK ON POWER OFF TEST. . 
| PROGRAM IS LOOKING FOR UNIT CHECK WHEN USER TURNS FILE DRIVE MOTOR 
OFF PER REFe Ae 
SUSPECT USER DID NOT TURN DRIVE SWITCH OFF-ON WITHIN THE ONE 
MINUTE TIME LIMIT, OR DID NOT LEAVE PROCESSOR RUNNING WHILE TURNING 
DRIVE OFF-ON. 
3305 - FAILED ON POWER UP SEEK TO CYL. 00. DURING POWER OFF-ON TEST, PROGRAM 


DETECTED THAT ACCESS DID NOT POWER UP SEEK TO CYL 00. PROGRAM PRINTS 
HA FROM CYLINDER ACCESS WENT TO. 


3502 - CONDITION CODE 0, 2, OR 3 ON START I/0 AFTER DISK DRIVE STOP BUTTON 


PRESSED. 
(O10 YOU POWER DOWN PER REFERENCE D) 


3502 = UNIT CHECK OFF OR WRONG SENSE WITH CONDITION CODE 1 ON START 1/0 (DISK 
| DRIVE STOPPED) 
DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 
DATE 16MAY66 30JUN66 -30SEP66. ««:15FEB68 1 5NOV68 ~—- 26 APR69 PROG. ID FoBA-* 


~ BC NOs 416146 416146A 420836 ~ 420662 420664 424104 | PAGE NO. 0018 





"BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM ~~. PART NOS 2228323 
2 | eS ha oe “PAGE NO. OO18A 
DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST | . en 


: SHOULD HAVE INTERVENTION REQUIRED ONLY. : 
CONDITION CODE 0, 2,5 OR 3 ON TEST-1/0 AFTER POWER UP. 


3503 - 
3504 — UNIT CHECK CR NO DEVICE ENO AFTER POWER UP AT DISK ORIVE 
“ 3505 - WRONG SENSE ON POWER up - 
ed ss PROGRAM EXPECTS INTERVENTION REQUIRED, 
ae READY ANO ON-LINE. 
' 3601 = FAILED TO HOLD ENABLE CONDITION 


Po ! PROGRAM. DETECTED UNIT CHECK OR WRONG SENSE INFORMATION WHILE TESTING — 

ees g® 3 METER OUT CIRCUITS. 

ea METER OUT SHOULD HOLO DEVICE IN THE ENABLE CONDITION EVEN THOUGH 
METER SWITCH IS IN DISABLE POSITION. 


3901 — ERROR OCCURED WHILE USING SPECTAL ROUTINE 9, WRITE OnE ADDRESS ON ANY 
SELECTED CYLINDER 
° TRY AGAIN OR RUN F610 


“" 3AOL = ERRGR ON FORMATTING (PHASE 1) 

THE PROGRAM IS WRITING A 7000 AYTE RECORD -0— WITH DATA 
CONSISTING OF RANDOM DATA IN CORE STORAGE. THIS DATA IS 

WRITTEN WITH A READ RACK CHECK CN ALL TRACKS OF CYLINDER 5 

AND 195 . THE ERROR PRINT OUT WILL OCCUR IF A UNIT CHECK 

1S DETECTED. {EXAMINE CSW AND SENSE BYTES TO DETERMINE THE ERROR) 


_ SUSPECT--- See ee Se 
~ Le A BURST (DATA) CHECK ON THE READ BACK CHECK VERIFY OPERATION. feck BO a Seed ee 
2. INTERRMITTENT WRITE ORIVER OR READ AMPLIFIER. oe eee 


OPTIONS-~-- 

1. PROGRAM WILL AUTOMATICALLY RETRY THE SEQUENCE OF COMMANDS 
UNTIL THEY PERFORM CORRECTLY. 

2e ~PSW- RESTART WILL START OVER WITH PHASE 1 (WRITE PORTION). 


+ 3A02 = ERROR ON READING DATA (PHASE 2) 


THE PROGRAM 1S READING THE DATA THAT WAS WRITTEN IN PHASE Le 
THIS DATA WAS PRABABLY WRITTEN ON ANOTHER FILE ORIVE. SO 
WHEN AN ERROR IS DETECTED (EXAMINE CSW AND SENSE FOR 

ERROR INFORMATION) USER SHOULD LOOK AT THE RECORD -1D- 
eae THAT IS PRINTED OUT FOR THE HEAD NUMBER. 

|. POSSIBLY THIS HEAD IS OUT OF ALIGNMENT OR THE HEAD THAT WROTE 
) THE DATA WAS OUT OF ALIGNMENT. 

"CONTINUE SO AS TO DETERMINE IF THE FAILURE IS, 

/ REASONABLY SOLID OR WAS JUST INTERRMITTENT. 

) ss USER SHOULD MOVE THE DISK PACK AND ADDRESS PLUG TO 

i ar ANOTHER DRIVE AND OBSERVE IF A FAILURE OCCURS. 





. IF NO FAILURE. THE HEAD 1S OUT OF ALIGNMENT ON THE PREVIOUS ORIVEs 
yA THIS DRIVE ALSO FAILS ON THE SAME HEAD, THE HEAD | 
Se 1S GUT OF ALIGNMENT ON THE ORIVE THAT WAS USED TO WRITE THE DATA. 


VU a 








_ SUSPECT--- | 
bag le HEAD OUT OF ALIGNMENT. 
> 2- INTERRMITTENT ERROR - REAO AMPLIFIER. 
oes OPTICNS--- 
ok 1. CONTINUE TO DETERMINE FREQUENCY OF ERRORS 
Ds 2. HOVE DISK AND ADDRESS PLUG TO ANOTHER ORIVE 
che TO DETERMINE IF THAT WILL FAILe _ 
©. DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST ee ae i 
veo QATE _ 16MAY66 30JUN66 30SEP66 LSFER68 I15SNOV68 26APRH9 ~~ PROG. ID F6BA-* 
OQ = €C NOw. 416146 4161464 420836 420662 420664 424104 PAGE NO. = OO18A 
Oa 
OF 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 


DESCRIPTION OF 2314 FILE ORIVE OLTAGNOSTIC TEST 


4e3 REFERENCE STATEMENTS 


REF. 
lL. 
30 


DO NOT STOP CPU FROM RUNNING. 
2e TURN DISC ORIVE START — STOP SWITCH OFF. 

TURN DISK ORIVE START ~ STOP SWITCH BACK ON} 
PROGRAM WILL AUTOMATICALLY CONTINUE WHEN FILE BECOMES READY. 


Ae CHECKING POWER DOWN OF FILE WHILE CPU IS RUNNING AND SELECTING FILE. 


NOTE. A MAXIMUM OF ONE MINUTE IS ALLOWED FOR COMPLETION OF STEPS 2 AND 3. 


REF. 


le 
26 
Be 
he 
5 
66 


REF. E. 
NOTE - IF 2 CH SW IS INSTALLED ON 2314 DISABLE OTHER INTERFACE. 


PRESS CPU STOP BUTTON 
TURN FILE DRIVE SWITCH TO *STOP® 
MUST BE SET TO O 


{ON MOD 30, ROTARY 


PRESS CPU START 
PRESS INTERRUPT 


VISUALLY CHECK THAT. METER OOES NOT RUN WITH DISK ORIVE STOPPED. 


fe 


Le PRESS CPU STOP BUTTON 


26 
Be 
4e 
5 


REF. 


TURN FILE ORIVE SWITCH 


TO START 


WAIT FOR ORIVE TO BECOME READY 


PRESS CPU START 
PRESS INTERRUPT 


STATE 


Le 


36 


SECONDS THEN RETURN 
IF FILE STOPS SEEKING WHEN SWITCH IS TURNED 70 DISABLE, METER 


4e 


(ON MOD 30, 
2. PRESS INTERRUPT TO START PROGRAM. 


WHILE FILE 3S SEEKING, 
TO ENABLE 


ROUTINE WILL CHECK FOR READY STATUS. 


ROTARY F MUST BE SET TO O) 


INTERLOCK FS FAILING 
AT THE END OF 50 SEEKS, 


- DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 


DATE 
EC NO. . 


L6MAY66 
416146 


3OJUN66 
416146A 


30SEP66 
420836 


1SFEB68 
420662 


LSNOV68 
420664 


De CHECKING READY TO NOT READY WITH FILE STARY = STOP SWITCH. 


CHANGE FILE METER SWITCH i DISABLE FOR 
STATUS. 


ROUTINE TERMINATES AUTOMATICALLY. 


26APR69 
424104 


Fe CHECKING INTERLOCK STATUS OF DEVICE METER SWITCH WHILE CPU ITS IN RUN 


SEVERAL 


- 
+ RARE SOOT ETE IM ae ya 


B 
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PAGE NO. 00L9 


FL ARIS SSeS Pea ENG ns age ties ei addr 





ei rR EEE 


ae OTR TR Bs Sah Eh rt Se cae cob aetna ak + ead 
¢ 

PART NO. 2218323 ¢ 
PAGE NO. 0019 « 

¥ 

¢ 


eT Sram 


-_ 





16M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM aa Se PART NO. «2218323 
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DESCRIPTION OF 2314 FILE CRIVE DIAGNOSTIC TEST 


REF. Ge OPERATING PROCEDURES FOR TRACKING ANJUSTMENT ROUTINE. 


Le PROGRAM SEEKS TO CYL 073 AND HALTS, WAITING FOR USER TO PREPARE 
FOR ADJUSTING HEADS. 
2. PRESS INTERRUPT BUTTON. PRCGRAM BEGINS BY SELECVING HEAD 1 
AND CPU RUNNING WITH CONTINOUS READ GATE ON. 
3e ADJUST HEAD 1 PER INSTRUCTIONS IN MAINTENANCE MANUAL, (PAGE 4.24) 
4. TO ADVANCE TO NEXT HEAD, PRESS INTERRUPT BUTTON. 
HEAD NUMBER PRINTS OUT AND CPU HALTSe. 
PRESS INTERRUPT AGAIN AND CPU STARTS RUNNING WITH CONTINOUS READ 
- GATE AND HEAD 2 SELECTED. 
' §. HEADS ARE SELECTED IN THE FOLLOWING ORDER- 
SIDE A (192959609 eee ) SIDE B (09304078 oes } 
6. WHEN ALL HEADS HAVE BEEN ADJUSTED, PROGRAM EXECUTES 10 SEEKS 
AFTER WHICH ADJUSTMENTS CAN BE RECHECKED. 
7. TURN OFF SSW 10 TO EXIT THIS ROUTINE. 


REF. He NUMBER OF DRIVES.LOC XXXX. 


THES MESSAGE IS PRINTED ONLY IF ROUTINE 11 OF PROGRAM 68D IS 
SELECTED TO RUN. THE MESSAGE ASKS THE CE TO ENTER THE NUMBER OF 
2314 ORIVES ATTACHED TO THE CPU IN A PREDETERMINED CORE LOCATION. 
THE CE THEN ENTERS THE NUMBER VIA THE CONSOLE TYPEWRITER AND 
PRESSES INTERRUPT TO EXECUTE THE ROUTINE. THE FOLLOWING FORMAT 
MUST BE USED BY THE CE TO ENTER THE DATA-- 


i _ THE PROGRAM TYPES-- | 
r — REF H-NUMBER OF DRIVES.LOC XXXX. 


_ CE ANSWERS BY TYPING-- | 
EAoXXXXo010 0 


WHERE 





XXXX= ADDRESS OF THE CORE LOCATION TO BE MODIFIED BY THE CE. 

Y = NUMBER OF PHYSICAL DRIVES ATTACHEO. THIS NUMBER MUST 

‘ BE BETWEEN 1 AND 9. THE PROGRAM ASSUMES 9 IF THAT CORE 
LOCATION IS NOT MODIFIED. 

EA =*ENTER DATA MESSAGE® PROVIDED BY DMA8. FOR OTHER 
MONITORS,» USE APPROPRIATE METHOOS OF MODIFYING CORE. 





DESCRIPTION OF 2314 FILE ORIVE OLAGNOSTIC TEST 


7 pe ad ety ai alge 
DATE L6MAY66 JOJUN66 30SEP66 L5FEB68 15NOV68 26APR69 ©= .. . PROG. 1D F6BA-*% 
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PAGE NO. 0020 
DESCRIPTION OF 2314 FILE ORIVE OFAGNOSTIC TEST 


5e COMMENTS 
5ek DETAILED DESCRIPTION OF PROGRAM ROUTINES 
SECTION ~-F6BA-- 


ROUTINE 1. TEST CHANNEL. 
THIS ROUTINE WILL EXECUTE THE TEST CHANNEL INSTRUCTION TO CHECK 
THAT THE CHANNEL IS FREE ANDO AVAILABLE BEFORE ANY OTHER [-0 
COMMANDS ARE EXECUTED. 


ROUTINE 2, TEST 1/0. 

THIS ROUTINE WILL EXECUTE A TEST 1/0 TO DETERMINE THE STATUS OF 
THE ACCESS. IF PROGRAM RECEIVES CONDITION CODE ~O~ ON TEST I/0, 
THEN THE DEVICE ‘IS READY AND AVAILABLE. IF CONDITION CODE IS -1- 
AND UNIT CHECK IS ON IN CSW, THEN THE ROUTINE WILL ISSUE A SENSE 
COMMAND AND EXAMINE THE SENSE BYTES FOR UNUSUAL CONDITIONS. 
CONDITIONS CHECKED-- 

NO SELECT LOCKS 

FILES ON-LINE 

READY (DETENTED AT SOME CYLINDER) 


ROUTIEN 3, NO-OP. 
THIS ROUTINE WILL EXECUTE A NO-OPERATION COMMAND. THIS IS THE 
FIRST -START I/O- INSTRUCTION THAT IS EXECUTED AND WILL USE A NOP 
CCW. THIS COMMAND SHOULD GO THROUGH THE 2841 INITIAL SELECTION 
‘SEQUENCE, THE INITIAL STATUS PRESENTATION AND THE ENDING 
PROCEDURE. MODULE SELECT AND HEAD SELECT ARE THE ONLY FILE LINES 
ACTIVATED. 
NOP =-- 1S AN IMMEDIATED COMMAND 
CONDITIONS CHECKED~- ‘ 
START 1/0 COMMAND SEQUENCE | 
2314 INITIAL SELECTION AND ENDING PROCEDURE 


ROUTENE 4, SENSE 1/0. 
THIS ROUTINE WILL PERFORM A SENSE I[-0 OPERATION. THIS CHECKS: THAY 
WE CAN TRANSFER DATA FROM THE 2314 TO THE CHANNEL AND PROCESSOR. 
THE PROGRAM WILL REQUEST THAT -6— BYTES BE SENT. 
CONDITIONS CHECKED-- 
DNATA TRANSFER FROM 2314 TO PROCESSOR 


ROUTINE 5, COMMAND EXIT. 
THIS ROUTINE WILL PERFORM THE FOLLOWING FILE COMMANDS TO CHECK 
THAT THEY CAN BE EXECUTED WITHOUT THE CONTROL UNIT -HANGING UP-. 
NO CHECK IS MADE TO DETERMINE IF THE COMMANDS FUNCTIONED 

PROPERLY. THE ONLY THING EXPECTED IS' THAT THE CONTROL UNIT AND 
FILE BECOME AVAILABLE (CC 0 ON TIO) WITHIN 2 SECONDS AFTER GIVING 
THE COMMAND. 
CONDITIONS CHECKED-- 

CONTROL UNIT HANG-UPS 

SET OIFFERENCE 

ATTENTION FROM FILE DRIVE 
COMMANDS USEOD-- 

READ HOME ADDRESS 

CONTROL HEAD SEEK 

CONTROL CYLINDER SEEK 

RECALIBRATE 


ROUTINE 6, READ HEAD MAP. 
THIS BOULTNE WHEL CONSTRUCT A MAP USING EACH HEAD FROM OO TO" 09. 
DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST. 
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THE RESULT OF A REAL HOME ADDRESS IS CODED AND STORED IN A MAP 
(ARRAY). AFTER THE MAP IS CONSTRUCTED (ALL HEADS USED), THE 
PROGRAM DETERMINES IF AN ERROR OCCURRED AND IF SO ATTEMPTS TO 
BREAK THE ERROR DOWN INTO LOGICAL AREAS. THE MAP 1S PRINTED OUT 
IF ANY ERRORS ARE DETECTED ALONG WITH AN APPROPRIATE ERROR 
NUMBER. 
EQUIPMENT CHECKED-- 

READ AMPLIFIER 

HEAD ADRS REG 

HAR DECODE 

HEAD SELECTION 

READ HEAD 

DATA TRANSFER 

SOME BUS AND TAG LINES 


ROUTINE 7, RECALIBRATE 

THIS ROUTINE WILL EXECUTE THE RECALT BRATE COMMAND AND CHECK FOR 
THE FOLLOWING---ACCESS IS OPERATIVE WHILE CARRIAGE IS IN MOTION- 
THE DETENT IS BEING PULLED (LOSS OF READYI-SEEK COMPLETE 
AFTER RECEIVING DEVICE END, THE ROUTINE WILL PERFORM A READ HOME 
ADDRESS TO CHECK THE CARRIAGE POSITION AFTER RECALIBRATE. 
CIRCUITS CHECKED-- 

ADDRESS BUS 6 

CONTROL TAG 

DETENT LATCH 

ON LINE 

300 MS TNHISIET 


SECTION --F6BB6-- 


ROUTINE 1, DIFFERENCE COUNTER AND CAR. 
THES ROUTINE w'. tL PERFORM SEVERAL COMMAND CHAINS OF THE TYPE-- 
-RECALISRATE 
CONTROL CYLINDER SEEK 
READ HOME ADORESS 
BY USING DIFFEREN? COMBINATIONS OF CYLINDERS MALFUNCTIONS IN THE 
DIFFERENCE COUNTER, {YLINDER ADDRESS REGISTER, INITIAL SEEK 
LATCH, AND COUNTER DECODE LOGIC CAN BE ANALYZED AS TO THE CAUSE 
OF THE FAILURE. A SEEK HEAD MAP 1S PRINTED IF AN ERROR IS 
DETECTED. 
DIFFERENCE CNTR 
. CAR 
eH ~ BUS LINES 
| ' DIFF CNTR CECODE 
INITIAL SEEK LATCH 
_OETENT 


ROUTINE 2, SEEK INCOMPLETE. 


THIS ROUTINE WILL PERFORM A SEEK TO CYLINDER 255 TO FORCE ACCESS 


CARRIAGE TO GO TO INNER POSITIVE STOP. THE CONTROL UNIT SHOULD 
INDICATE THAT THE FILE HAS LOST READY, SEEK CHECK, AND SEEK 
INCOMPLETE. AFTER THE CORRECT STATUS HAS BEEN RECEIVED, THE 
PROGRAM WILL PERFORM A RESTORE AND CHECK waaay IT FUNCTIONED 
CORRECTLY. 


ROU 39 SEQUENTIAL INCREMENT/DECREMENT SEEK. 

THIS ROUTINE CHECKS THE CYLINDER AND DETENT TRANSDUCER 
ADJUSTMENTS BY PERFORMING SEQUENTIAL SEEK COMMANDS AND CHECKING 
CORRECT POSITION BY READING HOME ADDRESS. EACH SEEK COMMAND WILL 
SEEK TO THE NEXT HIGHER CYLINDER. SUCH AS, CYLINDER ly 29 39. 4p 
eoos ETC. THIS IS ALSO CHECKED IN THE REVERSE DIRECTION. IF THE 
USER IS USING THE CE DISK PACK, WHEN THE PROGRAM SEEKS TO ONE OF 
THE ALIGNMENT CYLINDERS (71,5 725 735 7T4y 75_ L1L7Te 118, 
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AND 119) AND TRIES TO READ HA. IF AN ERROR IS DETECTED mee 
BURST CHK) THE CYLINDER COMPARE WILL BE EY ERSTE e? 
CIRCUITS CHECKED-— 

CYLINDER AND DETENT TRANSOUCER 


ROUTINE 4, WORST CASE ACTUATOR. 
THES ROUTINE WILL CONTINOUSLY SEEK BETWEEN CYLINDER 000 AND 
29 49 69 139:319 669 709 76, 8Oy AND 201 RESPECTIVELY FOR 50 
SEEKS. THIS IS A STRESS TEST ON THE ACTUATOR AND FAILURES WILL 
SHOW UP AS OVERSHOTS BY 1 OR MORE CYLINDERS. 
COMPONENTS CHECKED-- 
FORWARO SOLENOID 
INTERMEDIATEs SLOW, AND STOP 


ROUTINE 5, NOT USED 


ROUTINE 6, RANDOM SEEKS. 
THIS ROUTINE WILL PERFORM CONTINOUS RANDOM SEEKS FOR 
APPROXIMATELY 500 CYLINDERS. AFTER NETENTING AT EACH RANDOM 
CYLINDER» THE HOME. ADDRESS IS READ WITH A RANDOM HEAD TO CHECK 
ACCESS LOCATION. THE POWER RESIDUE METHOD IS USED TO GENERATE 
Perm RANDOM NUMBERS.» THE INITIAL STARTING NUMBER INTO THE RANDOM 
Spa GENERATOR [S ALSO RANDOMIZED. BY USING A PROGRAM COUNTER TO WAIT 
ee a FOR THE FIRST BYTE TO TRANSFER IN A = RECALIBRATE, READ HA CHAIN, 
a THIS COUNTER ES USED AS THE STARTING NUMBER. 


"SECTION = ==Feac-- 


ROUTINE 1» WRITE TEST. 

THIS ROUTINE WILL CCNSTRUCT A MAP USING EACH HEAD FROM 00 TO 196 
ti THE RESULTS OF A WRITE RECORD O FOLLOWED BY READ RECORD O ARE 
oa CODED AND STORED IN A MAP (ARRAY). AFTER THE MAP IS CONSTRUCTED 
i | (ALL HEADS USED, THE PROGRAM DETERMINES IF AN ERROR OCCURRED AND 
' TF SO ATTEMPTS TO BREAK THE FAILURE INTO A LOGICAL AREAs THE MAP 

IS PRINTEO OUT IF ANY ERRORS WERE DETECTED ALONG WITH AN 

APPROPRIATE ERROR NUMBER. THE CHANNEL WILL SEND -100- BYTES OF 

R~Q DATA TO THE 2314, BUT THE DATA LENGTH IN THE R-O COUNT IS 

7100 BYTES. SQ THE 2314 WILL WRITE ANDO READ BACK A FULL TRACK 

RECORD. , 

RECORD O DATA eer re 

HE X= 
00 

20 

10 

08 © 

04 

02 

Ol 

13 

E5 
ROOM HAS BEEN PROVIDED FOR PATTERN EXPANSION 
a ae eS EQUIPMENT CHECKED-- 
re i WRITE DRIVER 

ieee ee ERASE ORIVER 
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er ae . HEADS | 
Pe ge Oe. DATA TRANSFER > 
Ae SOME BUS ¢ TAG LINES 
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THIS ROUTINE WILL CHECK THE AC CONDITIONS OF THE HEAD ADDRESS pee. 
REGISTER. THIS AC CONDITION IS USED TO ADVANCE HAR TO THE NEXT. 
HEAC. TEN READ HOME ADDRESS COMMAND ARE CHAINED WITH THE MULTIPLE . . ( 
TRACK BIT ON. THE CPU WILL THEN CHECK THE HA-S READ. 
ROUTINE 3, END OF CYLINDER. | ( 
THIS ROUTINE WILL CHECK THE END OF CYLINDER SIGNAL. THE PROGRAM 
WILL SELECT HEAD 19 OF CYLINDER 000 THEN READS THE HOME ADDRESS | 
TO INSURE THE CORRECT CYLINDER AND HEAD WERE SELECTED. THEN TWO ©. : : é 
CHAINED READ HOME ADDRESS COMMANDS, WITH MUTIPLE TRACK BIT ON FOR 
SECOND COMMAND, ARE EXECUTED. THIS SHOULD FORCE HAR TO ADVANCE - | : | 
FROM HEAD 19 TO HEAD 20 THUS TURNING ON END OF CYLINDER: a oe . 4 


SECTION --F6B8D-- | a 


ROUTINE 1» END OF NORMAL TEST. 
THIS ROUTINE WILL GENERATE AN END OF NORMAL TEST MESSAGE IF SSw 


6, PRINT ROUTINE TITLES. CHECKS SECTION SENSE SWITCHES 9 THROUGH 
po 12 TO DETERMINE WHICH IF ANY OPTIONAL ROUTINES SHOULD BE RUN. IF 
fon: ee . SECTION SENSE SWITCH -9- IS ON, ROUTINE 2 WILL PASS CONTROL TO 
pee ROUTINES 2 TO 66 IF SECTION SENSE SWITCH -10—- IS ON, ROUTINE 1 
WILL PASS CONTROL TO ROUTINE 7. IF SECTION SENSE 

SWITCH ~12- 1S ON, ROUTINE 2 WILL PASS CONTROL FO ROUTINE 9. IF 
IF SECTION SENSE SWITCH -13- IS ON, ROUTINE 1 WELL PASS CONTROL 
TC ROUTINE A. IF ONE OF THE OPTIONAL ROUTINES IS REQUESTED VIA 


OM, THEN THIS ROUTINE IS NOT RUN. 





ROUTINE 2, DISK RPM (OPTIONAL) = 
THIS ROUTINE IS DESIGNED TO TEST FILE ROTATION SPEED. OF a | 


CALCULATIONS. ARE BASED ON A WRITE TIME OF 400 NANO-SECONDS PER : 
BIT AND ASSUMES THE VFO IS OPERATING WITHIN ITS SPECIFIED . 
TOLERANCE. A TRACK OVERRUN CONDITION IS FORCED BY WRITING A 9000 
BYTE RECORD 12% TIMES AND TAKING AN AVERAGE OF THE BYTES WROTE. - oe 
THIS TOTAL NUMBER OF BYTES IS THEN CONVERTED TO be adda « Rea og OR 


RPM. THIS CALCULATED RPM IS THEN CHECKED 
FOR A TOLERANCE LIMIT AND THE RESULTS ARE PRINTED OUT. NO CHECK 
IS MADE FOR A ORIVE BEING TOO FAST SINCE THIS CONDITION IS HIGHLY | 


IMPROBABLE. 


IT ee ate nite Reiman pe see ete vata ae 
- ee penne . a 


OTR I ae tegen ap man 


ea ROUTINE 35 POWER OFF-ON, CPU RUNNING (OPTIONAL ) 

fe ge THIS ROUTINE CHECKS THE CAPABILITY OF A FILE ORIVE TO BE POWERED 
OOWN AND POWERED UP WHILE THE CPU IS ATTEMPTING TO COMMUNICATE 
WITH IT. ALSO POQWER-UP SEEK TO CYLINOER 00,HEAD 00 IS CHECKED. 
REF~A— IS PRINTED, OIRECTING USER TO INSTRUCTIONS IN THE REF. 
SECTION OF THE MANUAL (SECTION 4.3) 


REF -A~ 1-D0 NOT STOP CPU FROM RUNNING 
2-PRESS DISK DRIVE STOP-START BUTTON TO STOP DISK ORIVE a GPF gs 


MOTOR 
3-PRESS DISK DRIVE STOP- START BUTTON TO START DISK DRIVE 


MOTOR . - 
PROGRAM WILL AUTOMATICALLY PROCEED UPON RECEIVING COND CODE 0 ON | | ee 
TEST I/O AFTER DISK DRIVE BECONES READY. PROGRAM WILL READ HA AND | | a 


VERIFY POWER-UP SEQUENCE. 


ROUTINE 5S, POWER OFF /0ON STATUS (OPTIONAL) 


REFERENCES ~O- ANO ~E- ARE PRINTED DIRECTING USER TO OPERATING 
INSTRUCTIONS IN THE REF. SECTION OF THIS DOCUMENT. (SECTION 4.3) 


THIS ROUTINE WEILL CHECK INTERVENTION REQUIRED AND NOT-READY TO 
READY STATUS VIA THE FILE START/STOP SWITCH. 


REF -0- 
1-WHEN THE CPU GOES INTO THE WAIT STATE PERFORM THE 
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SEC fo. 


ae is _-B=PRESS DISK START/STOP KEY TO START DISK DRIVE MOTOR. io 
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| - poLLOWING=- 
| 2—PRESS THE CPU STOP KEY 
3—PRESS DISK START/STOP KEY TO STOP DISK DRIVE MOTOR. (ON 
MOD 30 MAKE SURE ROTARY F IS SET TO -0-.) 
4-PRESS CPU START KEY, THEN DEPRESS INTERRUPT KEY 
ROUTINE NOW CHECKS THE NOT READY STATUS OF THE 2311 


5 Z 


REF -E- 
NOTE IF 2 CH SW » OFSABLE THE OTHER INTERFACE. 
l-WHEN THE CPU GOES INTO THE WAIT STATE PERFORM THE 
FOLLOWING-- 
2-PRESS THE CPU STOP KEY 


MOO 30 MAKE SURE ROTARY F IS SET TO -0-.) 
4-AFTER FILE BECOMES READY-DEPRESS CPU START KEY, THEN . 
DEPRESS INTERRUPT KEY. 

ROUTINE WILL NOW CHECK THAT FILE HAS BECOME READY. 


- ROUTINE 6, METER INTERLOCK (OPTIONAL) 


REFERENCE ~f- PRINTS OUT DIRECTING USER TO OPERATING INSTRUCTIONS 
IN THE REF. SECTION OF THIS MANUAL. (SECTION 463) THIS ROUTINE 
WILL CHECK THE INTERLCCK STATUS OF DEVICE METER SWITCH WHILE CPU 
IS IN RUN STATE. IF THE CPU METER —S RUNNINGe AND THE CPU IS 
COMMUNICATING WITH THE FILE —- TURNING THE FILE METER SWITCH TO 
DISABLE SHOULD HAVE NO EFFECT ON THE FILE METER. 
REF -F~ DEV CUuU 
1-AFTER PRINTING THIS MESSAGE THE CPU WILL ENTER THE WAIT 
STATE. 
2~SINCE THE OBJECTIVE 1s TO CHANGE THE FILE METER SWITCH 
WHILE. THE CPU IS RUNNING, PERFORM THE FOLLOWING. (ON MOD 
30 MAKE SURE ROTARY F IS SET TO -0-.) 
3-DEPRESS INTERRUPT KEY TO START PROGRAM 
4-WHILE FILE §S SEEKING, CHANGE FILE METER SWITCH TO 
NISABLE FOR SEVERAL SECONDS~THEN RETURN TO ENABLE 
. POSITION. 
IF METER ENTFRLOCK FAILS», THEN WHEN METER SWITCH IS SET TN 
DISABLE THE FILE DROPS ON-LINE AND THE CPU CAN NOT COMMUNICATE 
WITH THE FILE. 


_ ROUTINE Ty TRACK ING ADJUSTMENT 


REF -6- PRINTS nur DIRECTING USER TO OPERATING INSTRUCTIONS IN 
THE REFERENCE SECTION OF THIS WRITEUP. (SECTION 443) THIS ROUTINE 
1S OESIGNED TO ASSIST THE FIELN ENGINEER IN MAKING THE TRACKING 
ADJUSTMENT AS OUTLINED IN THE FIELD ENGINEERING MAINTENCE MANUAL. 
AFTER ALL READ/WRITE HEADS HAVE BEEN ALIGNED TO CYLINDER 73,5 THE 
PROGRAM CAUSES LO SEEKS TO CYLINDERS 201 AND 000 AFTER WHICH 
ALIGNMENT CAN BE RECHECKED. SECTION SENSE SWITCH 10 IN THE ON 
' CONDITION WILL ALLOW A READ LOOP FOR ADJUSTING EACH HEAD. SWITCH 
. 10 IN THE OFF CONDITION ALLOWS AN EXIT FROM THIS ROUTINE AFTER A 
SEEK TO CYLINOER 000. HEADS ARE SELECTED, ACCORDING TO THE 
« FOLLOWING SEQUENCE, BY ACTIVATING EXTERNAL INTERRUPT,» Ly 25 Se 6% 
cs Ge 109 139 149 1Ty LF9elSe LS yg l2gklyBe7%e403,0. THIS 
— SEQUENCE WILL FACILITATE ADJUSTMENT BY SEPARATING THE HEADS 
ACCORDING TO THEIR TERMINAL BLOCK LOCATION. SECTION SENSE SWITCH 
~10- MUST BE --ON-- TO LOOP. 


‘ ROUTINE 8, NOT USED 


é 


: ROUTINE 9, WRITE HCME ADDRESSES ON ANY ONE CYLINDER. 

THIS ROUTINE WILL WRITE HOME ADDRESSES ON ANY DESIRED CYLINDER. 
THE CYLINDER ARGUMENT IS SET-UP BY THE USER VIA THE GENERAL © 
PURPOSE REGISTER ~l-. THE LOW ORDER BYTE OF REGISTER 1 CONTAINS 
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‘THE CYLINDER TO BE USED BY THE ROUTINE. THE CONTENTS Or REGISTER 
1 CAN BE CHANGED AFTER A PSW RESTART TO ALTER THE CYLINDER BEING 
USED, 
ROUTINE CHECKS THE CYLINDER TO DETERMINE IF ITS AN ALIGNMENT 
CYLINDER. IF SO THEN A WARNING MESSAGE IS. PRINTED. 
TO RUN ROUTINE--- 

~REQUEST THAT DM RUN ROUTINE 9 IN SECTION F6BD OR 

—~TURN ON SECTION SENSE SWITCH 12 AND RUN SECTION F6BN. 
TO EXIT ROUTINE-- 

PRESS EXTERNAL INTERRUPT 
HOME ADDRESSES WRITTEN ARE READ RACK AND CHECKED 


ROUTINE A » ENTERCHANGEABILITY BETWEEN FILES 


THES ROUTINE PROVIDES A PROCEDURE FOR CHECKING THE READ/WRITE 
INTERCHANGEABILITY BETWEEN THE 2314 FILE MODULFS. THE ROUTINE 
1S ORGANIZED IN --2-- PHASES. , 


PHASE 1 -- 


THIS PHASE WRITES A 7000 CHARACTER RECORD O DATA RECORD 
WITH ALL HEADS ON CYLINDERS 5 AND 195. AFTER EACH RECORD 
IS WRITTEN, IY IS READ BACK AND VERIFIED. THE FIRST 7000 
BYTES OF MAIN STORAGE ARE USED FOR DATA. AFTER BOTH 
CYLINDERS HAVE BEEN FORMATTED AND CHECKED, PHASE 2 IS 
ENTERED. PHASE 1 CAN BE RE-ENTERED ON A PSW RESTART IN 
8 ORDER TO RE-FORMAY THE CYLINDERS ON ANOTHER DRIVE. 


PHASE 2 -- 


|: | THIS PHASE READS THE RECORD O DATA AND CHECKS FOR BURST ==. = 4 
: CHECK AND NO RECORD FOUND ERRORS. THE PROGRAM WILL 7 ee 
CONTINUOUSLY READ WITH ALL HEADS ON CYLINDERS 5 AND 195. 
: ' AFTER THE USER 1S SATISFIED THAT THE PROGRAM CAN READ 
V | THE DATA OFF JF THIS FILE ORIVEs HE SHOULD POWER DOWN 
THE FILE AND MOVE THE PACK AND THE MODULE ADDRESS PLUG 

TO ANOTHER FILE ORIVE AND POWER IT UP WITH THE FORMATTED 

PACK AND SAME ADDRESS PLUG. THE PROGRAM WILL SENSE A 
(a , ao 8 POWER OFF CONDITION AND WAIT IN A TIO LOOP FOR ANOTHER 
a DRIVE WITH THE SAME ADDRESS TO POWER UP. 


i oe eo tr ern 


USING THIS TECHNIQUE, THE USER CAN FORMAT A PACK ON 
A DRIVE AND THEN DETERMINE ITF THE OTHER DRIVES CAN READ 
IT. THEN HE CAN FORMAT THE PACK ON ANOTHER DRIVE. 


P S W RESTART WILL FORMAT PACK. 


TO RUN ROUTINE--- ee ee a 
—REQUEST THAT DM RUN ROUTINE 10 IN SECTION FOBD. ngewe es, - See ene 
OR oe 2 Be 
-TURN ON SECTION SENSE SWITCH 13 AND RUN SECTION oh 
F6BD. 

TO EXIT ROUTINE--- 
TURN SECTION SENSE SWITCH -13- OFF 

OR 
EXTERNAL INTERRUPT. 


ROUTINE B » CHECK LOGGING OF PHYS OR ADPRES® IN SNS BYTE 4 


THIS ROUTINE WILL CHECK THE SETTING OF THE PHYSICAL DRIVE ADDRESS IN 
SENSE BYTE 4. 


THE PROGRAM WILL RECUEST THE OPERATOR TO INSERT PLUG X IN PHYSICAL 
DRIVE A (X BEING THE NEVICE PORTION OF THE UNT ENTRY). THE PROGRAM 

WILL WAIT 40 SECONDS FOR THE OPERATOR TO PERFORM THIS OPERATION IF ge 
THE DRIVE IS NOT READY. IF THE DRIVE IS READY, THE PROGRAM WILL PRO-- 
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a 


CEED ON A DEVICE END FROM THE UDOT ADORESS. AFTER THE PLUG HAS BEEN 
CHANGED, THE PROGRAM WILL SENSE THE DEVICE AND COMPARE SENSE BYTE 4 
FOR THE ADDRESS EXPECTED FOR PHYSICAL DRIVE Ae THIS PROCESS WILL BE 
REPEATED FOR ORIVES B THROUGH Je SENSE BYTE 4 EXPECTED (X MEANS 

NOT CHECKED). 


SENSE BYTE 4 PHYSICAL DRIVE 


70 A 
71 
72 
23 
24 
75 
26 
?7 
78 


& rCOowNMmMoOOw 


. COMMON SUBROUTINES 





20 





os 3e 





le SENSE 1/0. 


THIS SUBROUTINE IS USED BY MOST ROUTINES TO GET FOUR -4- SENSE 
BYTES OF ACCESS STATUS. AFTER THE SUBROUTINE HAS DONE THE START 


1/0 AND CHECKED THE SENSE COMMAND HAS BEEN ACCEPTED, IT WILL WAIT 
IN A TEST I/0 = BRANCH CONDITION CODE 2 LOOP FOR THE 4 BYTES TO 
TRANSFER. THE PROGRAM WILL HANG-UP IF IT FOREVER RECEIVES 
CONDITION CODE 2. | 


START 1/0. 


THIS SUBROUTINE IS USED BY ALL ROUTINES TO START A CHAIN OF CCW-S 
(CHANNEL COMMAND WORDS). BEFORE THE START 1/0 IS EXECUTED, THE 


' SUBROUTINE PERFORMS A TEST 1/0 TO, CHECK THAT THE ACCESS IS 


AVAILABLE (COND CODE 0). PROGRAM THEN SETS UP THE CAWs DOES A 
START 1/0 ANDO CHECKS THAT THE COMMAND WAS ACCEPTED. THE ~-WAIT- 
SUBROUTINE IS USED TO WAIT FOR COMPLETION OF THE CHAIN OF 
COMMANDOS BEFORE RETURNING TO THE CALLING ROUTINE. 


EROUT. 


THIS SUBROUTINE IS USED BY ALL ROUTINES TO PRINT OUT AN ERROR 
NUMBER OR ERROR MESSAGE, THE CAWy CSW, AND/OR SENSE INFORMATION. 
THE ROUTINE ALSO PROVIDES FOR PRINTING A BLANK LINE AS A 
SEPARATOR, WILL GET THE SENSE BYTES, STOP AFTER PRINTING ERROR, 
RETURN TO PROGRAM VIA A OPTIONAL REG, AND/OR EXIT TO NEXT 
ROUTINE. ; 
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DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST 


6. APPENDIX 


6.1 CHANNEL STATUS WORDS DEVICE AND CHANNEL 
STATUS BIT BREAKDOWN IN HEX 
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a . (BURST) DATA CHECK*.. 
= GCHANNEL/2314 OVER RUN... 
<.... RACK CONDITION CHECK. 
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~-- INCORRECT LENGTH 


~--PROGRAM CHECK 
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m~—-CHANNEL DATA C 


CK 
HECK 





—--CHANNEL CONTROL CHECK 


—--- INTERFACE CONT 
~--CHAINING CHECK 


---ATTENTION 
---STATUS MODIFIER 
~--CONTROL UNIT END 
---BUSY 

m~-CHANNEL END 
—--DEVICE END 
~=--UNIT CHECK 
---UNIT EXCEPTION 


SEEK CHECK 


So 62 SENSE BYTES RECEIVED ON A SENSE 1/0 COMMAND - 
: BIT BREAKOOWN IN BINARY 
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MISSING ADDRESS MARKERS. NOT USED 
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S : ‘ & END-OF-CYLINOER..* ee cere eUNSE 
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SNS BYTE 4 00000000 
é 00000001 
00000010 
00000011 
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00001000 
00001111 


~ DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 
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PAGE NG. 0001 PAGE NO. 0001A ‘ 
2316 DATA INTEGRITY TEST **9 FOBE—% 92% z a 2316 DATA INTEGRITY TEST *%* FOBE-* e2% > ‘ 
2 =| 3 3 i 
TABLE OF CONTENTS le PURPOSE ; 
PAGE #,3 lek INTENT >; 
1. PURPOSE THIS IS A DIAGNOSTIC TEST PROGRAM TO AID !N DETERMINING WHETHER OR 
g 3 NOT TRACKS OF DATA ON A 2316 DISK PACK CAN BE READ WITHOUT ERRORS. 3 
1.1 INTENT SoecocscesccccecccosscsceceeneceeoeOlA 
1o2 BRIEF DESCRIPTION scccccccceccesvcccsceceQlA 3 3 1.2 BRIEF DESCRIPTION ; 
2 PREREQUISITES THIS PROGRAM OUTIPUTS INFORMATION TO BE USED IN DETERMINING THE 
STATE OF DATA OR POSSIBLE DISK DAMAGE ON A 2316 DISK PACK. NO 
Z2el PROGRAM REQUIREMENTS ccccccccccccs cccccecQIA Q 3 WRITING OR MOVING OF PACK 2 
2e2 EQUIPMENT REQUIREMENTS coccccscccccccecec0lA DATA WILL BE DONE. EVERY RECORD ON A PZCK WILL BE BURST CHECKED 
. AND THE RESULTS SORTED AND LOGGED FOR SUBSEGUENT PRINTOUT. THE 2324 i 
3. USE PROCEDURE ai g DRIVES THAT WILL TEST THE 2316 PACKS MUST BE OPERATING CORRECTLY 3: 
AND DEFINED IN MONITORS UDT. : 
3.1 PROGRAM LOADING SeocececceeoesecececveecnsO2 ae : 
Be2 RUNNING THE PROGRAM @ecevsescecscesccoesc2 o 3 3 i 
3o3 SENSE SWITCH OPTIONS cccccccccccccccccececD2ZA xe% NOTE *#9 ‘ 
30% HALTS COeeresreveseenececesesceveosecocessoO3 : 
305 PROGRAM TERMINATION ccoccccccccccccccccesc03 5 3 DISK SURFACE DAMAGE IN AREAS OF A PACK NOT FORMATTED WITH DATA ° 3 
WILL NOT BE DETECTED BY THIS PROGRAK. 2 
4. PRINTOUTS ein PACKS FORMATTED WITH FFF1 WILL EXHIBIT ERRORS ON C.E. CYLINDERS. ; 
Fu 3B DISREGARD THESE ERRORS. : 
4.1 NORMAL OPERATOR MESSAGES ccccccesceccsce 003 
4o2 ERROR MESSAGE FORMAT ccccscccccsccevceecee03A 20 PREREQUISITE 2 
4.3 REFERENCE STATEMENTS ccccccccccccccccceccOh 3 3: 
404 ERROR NUMBER DESCRIPTIONS ecccccccccccec c0GA . 201 PROGRAM REQUIREMENTS =? 
5. COMMENTS 3 THIS TEST MUST BE RUN WITH ONE OF THE FOLLOWING DIAGNOSTIC 2 : 
Fn a a cae cts etc Nae i a a ea a a a a a a a he ee ro ee mea teens ee ee “MONITORS SE ee a ee Ss | 
5.1 DESCRIPTION OF COMMON SUBROUTINES 250000205A 
5e2 DESCRIPTION OF SECTION SUBROUTINES 0.0000206 O 3 DMAS 2 
DMAS : 
6. APPENDIX DMK 
913 DME 3 ; 
6.1 CHANNEL STATUS WORD BYTE CHART ecccccccecQ6A DM44 3 
6.2 SENSE BYTE CHART (BYTES 0 1 2 3) eeccceee07 } 
J) 8 202 EQUIPMENT REQUIREMENTS 3 : 
-CPU WITH STANDARD INSTRUCTION SET COMPLETELY OPERATIVE 
a 3 ~SELECTOR OF MULTIPLEXOR CHANNEL 2 : 
—-HARD COPY OUTPUT DEVICE ‘ 
-METHOD OF LOADING PROGRAM : 
3 8 -2314 WITH AT LEAST 1 DRIVE COMPLETELY OPERATIVE 3 ; 
-ONE OR MORE 2316 DISK PACKS : 
oi 8 s 
oo] 3 BR : 
co] 3 an 
i 
G 3 > 
3 
V9 83 > 
ae >: 
i 
: 
9 2 >. 
.) 2 >: 
2316 DATA INTEGRITY TEST ¥**& F6OBE-% oa% 2316 DATA INTEGRITY TEST 58 FOBE-* eae : 
DATE 1ONOV6 15FEB68 PROG. ID F6BE-* Tg DATE ionove: ~“Veecaus ee pecs > 
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2316 DATA INTEGRITY TEST *%* FoBE—+ #00 0 Oo 2316 DATA INTEGRITY TEST #** FOBE—* see : 3 
} 
| 
0. #o0O 3 
| 
3. USE PROCEDURE | 3.3 SENSE SWITCH OPTIONS 
301 PROGRAM LOADING 01.38 THE SECTION SENSE SWITCHES ARE BYTES FOUR THROUGH SEVEN IN > 
THE SECTION PREFACE PORTION OF THE PROGRAM. EACH BIT IS 
PROCEAM LOAD ING IS STANDARD - VIA DIAGNOSTIC MONITOR AS USED AS A SEPARATE SWITCH. THEY ARE CONSIDERED "OFF® WHEN A ; 
E USERS GUIDE. O13 ZERO IS STORED, AND 'ON* WHEN A ONE IS STORED IN THE > ; 
p : 
THE UDT TYPE CODE ENTRY FOR THIS PROGRAM IS 6A. Aeon Sete ann rerat one i 
o18 THE SECTION SENSE SWITCHES ARE SET TO ZERO AS EAC 
H SECTION > : 
3.2 RUNNING THE PROGRAM IS READ IN. ANY SENSE SWITCHES WHICH SHOULD BE "ON® DURING : 
A PARTICULAR SECTION MAY BE TURNED 'ON* DURING EXECUTION OF ; 
THE PROGRAM WILL ATTEMPT TO RUN ON ANY UDT DEFINED 2314 DRIVE THAT GO} 23 THAT SECTION VIA THE CONSOLE CONTROLS AS DESCRIBED IN THE >; 
INTERRUPTS THE CPU AFTER THE PROGRAM IS LOADED. TO START THE DM USER'S GUIDE, OR BY STORING THE APPROPRIATE BITS IN THE : 
PROGRAM TESTING A PACK SIMPLY PLACE THE PACK ON A ORIVE AND TURN STORAGE LOCATIONS LISTED BELOR. IF A PERMANENT *TURN ON® 4 
THE POWER SWITCH "ON* OR REMOVE AND REPLACE THE MODULE IDENTIFIER GO z OF ANY SWITCH IS DESIRED; IT MAY BE DONE WITH A REP CARD > 5 
PLUG ON THE PARTICULAR DRIVE (DRIVES MUST BE DEFINED IN UDT). WITH APPROPRIATE PUNCHES. 
WHEN THE PROGRAM HAS COMPLETED THE TESTING OF A PACKe THE TEST i 
RESULT MESSAGES ARE OUTPUT. G13 NOTE —— DM SWITCH 20 "ON* WILL PUT THE SYSTEM INTO A > | 
See ROTE&€S WAIT STATE AFTER A SECTION IS LOADED SO THAT 3 
0 3 ANY SENSE SWITCHES NEEDED CAN BE TURNED *ON® 3 i 
IF THE MACHINE CONFIGURATION IS A 2844 OR A 2314 2~CHANNEL SEEORE- THE GEC TION: PEYUALEY RUNeS j 
eh GOR GN GNC TCDD; Anat COLE GRIGG ee “ THE SENSE SWITCHES SHOWN BELOW ARE IN THE SENSE SWITCH BYTES OF ‘ 
ae en oe cucu ies _ RUNNING ON THE OTHER CPU, CUSTOMER G z THE RESPECTIVE SECTION PREFACES. THE CHARACTER X REPRESENTS THE 3 ; 
eek CHANGE -NTERRUCTS 6 eee BY on UNLESS THE 2844 OR THE RELOCATION FACTOR CONTAINED IN REGISTER 15 DURING RUN TIME. THE i 
GGED" MODE. “ . THE SWITCH BITS ARE ZERO WHEN OFF, AND ONE WHEN ON. 5 i 
-> 
I — i 
oe I SENSE I 1 BYTE . 
= 7 3 1 SW. I FUNCTION I AND > i 
I = I 1 BIT i 
co] $s I 0 I OFF—-PROCEED NORMALLY I X006 3 ; 
I I ON —-LOOP ON START 1/0 1 0 i 
oF? I 1 I OFF--PROCEED NORMALLY I x004 33 
I 1 ON --LOOP ON HARDWARE ERROR 11 i 
ps 1-------I —-—--- --—- 7 
a 3 I 5 I GFF--STOP ON HARDWARE ERRORS 1 X004 > 
I I ON --BYPASS SOME HALTS (ERRORS OTHER THAN DATA CHECK, I 5 
I 1 DATA CHECK IN COUNT FIELD OR MISSING ADDRESS MARK 1 ; 
ve g I I THESE ERRORS WILL BE ACCOMPANIED BY NOS. E001-E003 i 3: 
I I AND £101 AND E104) i 
: |---——---] -—--—- —--- --—-—---- 
‘la 8 I 9 I OFF--PRINT SENSE BYTES IN BINARY I x00s 2 : 
I 1 ON —-PRINT SENSE BYTES IN HEX 11 3 
e |---—~-- ]-~------~----------------------——-- i 
2 m 8 I 10 1 OFF--DO NOT MOVE ACCESS AFTER DATA ERROR 1 x005 2 i 
1 I ON --MOVE ACCESS AFTER DATA ERROR I 2: | 
I ——] --~---------- ---------- —------------ 3 
OTs I 11 1 OFF--PROCEED NORMALLY I x005 z 
1 1 ON —-HALT ON ERROR (DATA CHECK, DATA CHECK IN COUNT 1 3 : 
I I FIELD OR MISSING ADDRESS MARKER) 1 
Q 2 | --~---~] ------~-~------------—----- --—--------=---- — 3 ; 
I 12 I OFF—-PROCEED NORMALLY I x005 q 
I 1 ON —-LOOP ON ERROR TRACK. (DATA CHECK DATA CHECK IN 1 4 4 
YT) 2 I I COUNT FIELD, MISSING ADDRESS MARK) 1: 3 : 
|------~ ] ——~-----—--—------------—-- ~- ----- « 
I 13 1 OFF--D0 NOT LOOP ON FE SPECIFIED TRACK ADDRESS I x005 i 
A z I I ON --LOOP ON CE SPECIFIED TRACK ADDRESS 1 5 z : 
|----——-1- -~--——-----—----—-- -------——— I | 
I 14 I OFF--PROCEED NORMALLY 1 x005 4 
cP g I 1 ON --HALT AN HARD TRACK DATA ERROR (10 OUT OF 10) I 6 2 3 
| ----~-- J ~---- =~ - -- + - - 
ei 
0 3 | 
2316 DATA INTEGRITY TEST **#* F6BE-* *## 2316 DATA INTEGRITY TEST #%* FOBE-* #%0 
. = 
ee an eescne. Eoceess | PROG.ID = FOBE-* oe DATE 1ONOV6 1 5FEB68 PROG.ID =‘ FeBE-* 3} 
. PAGE NO. 0002 EC NO. 422906 420662 PAGE NO. Hay ; 
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304 


3.5 


HALTS 

3e301 NORMAL 
THE PROGRAM WILL TYPE OUT "READY A PACK", THEN LOOP 
WAITING FOR A 2314 DEVICE END INTERRUPT. THE PROGRAM 
WILL RUN ON THE DEVICES THAT ARE UDOT DEFINED AND PRESENT 
SUCH INTERRUPTS. 

3302 ABNORMAL 


ALL ABNORMAL HALTS ARE ACCOMPANIED BY AN ERROR NUMBER AND 
OR MESSAGE. THESE ARE DESCRIBED BELOW UNDER ERROR NUMBER 
DESCRIPTIONS. 


PROGRAM TERMINATION 


THIS PROGRAM WILL NOT TERMINATE BY ITSELF. GPERATOR INTERVENTION 
IS REQUIRED FOR PROGRAM TERMINATION WHICH IS ACCOMPLISHED BY 
DEPRESSING THE EXTERNAL INTERRUPT KEY. MONITOR MUST BE 

RELOADED TO RUN FURTHER DIAGNOSTIC SECTIONS AFTER F6BE TERMINATES. 
THIS IS TO PREVENT ANY SUBSEQUENT OIAGNOSTIC SECTION FROM 
INADVERTENTLY RUNNING ON A CUSTOMER PACK AND DESTROYING GOOD DATA. 


4e PRINTOUTS 


4el 


NORMAL OPERATOR MESSAGES 


4elel READY PACK OR POP ID PLUG. 

THIS MESSAGE IS PRINTED OUT AT THE BEGINNING OF F68E AND 
AT ANY OTHER TIME THAT THE DEVICE QUEUE IS EMPTY OR A 
PSW RESTART OCCURS. 
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4eo2 ERROR MESSAGE FORMATS 


“LINE i- 
*SDO SSSSS RR ELLLLL CuUu 


*SDO — STANDARD LINE TITLE FOR DM SVC X *DO® 


S-S = SECTION NUMBER AND VERSION 
R-R - ROUTINE NUMBER 
L~L = STORAGE ADDRESS 
CUuU =- CHANNEL CONTROL UNIT AND DEVICE ADDRESS 
OF FILE. 
“LINE 2- 


ERROR NUMBER XYNN —OR- ERROR MESSAGE 


x ~ UNITS CHARACTER OF SECTION NUMBER 

Y ~ ROUTINE NUMBER 

NN - NUMBER GF THE ERROR WITHIN ROUTINE 
“LINE 3- 


CAW OOAAAAAA 

A-A -—- ADDRESS OF CCW CHAIN 
“LINE 4- 
CSW KK AAAAAA XX Y¥ CCCC 


KK - STORAGE PROTECT KEY 

A-A =-— ADDRESS OF NEXT CCW IF CHAIN HAD NOT 
BROKEN 

XX - DEVICE STATUS (OR*ED TOGETHER) 

YY ~ CHANNEL STATUS 

C-C - RESIDUAL COUNT 


“LINE 5- 
SNS 88B6B8B8B BB8BBB8B BBBBBBBB BBBSBBBB BBBB BBBB 


B-B —- SENSE BYTES IN BINARY, BITS 0 TO 7 FOR 
6 BYTES OF SENSE (0 TO 5) 
—OR- 
SNS XX XX XX XX (SECTION SNS SW 9 *ON*) 
XX ~ SENSE BYTES IN HEXADECIMAL 
“LAST LINE- 
HLT SSSSS_ RR PPPPPPPPPPPPPPPP 
S-S —- SECTION NUMBER AND VERSION 
RR = ROUTINE NUMBER | | 
P-P - OLD SUPERVISOR PSwW 
THIS IS THE MONITOR HALT ( HLT) MESSAGE. 
THE USER CAN AT THIS TIME SET SENSE 
SWITCHES FOR LOOPING AND PERFORM OTHER 
USER OPTIONS. TO PROCEED EITHER PRESS 


CONSOLE INTERRUPT OR USE CE INPUT MESSAGE 
*B' IF APPLICABLE. 
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2316 DATA INTEGRITY TEST #9 FOBE—* eee 0 4 2316 DATA INTEGRITY TEST *#* FOBE—* e286 3 3 
i + 
: 
ole a: 
4o3 REFERENCE STATEMENTS 404 ERROR NUMBER DESCRIPTIONS ‘ 
REF A - ENTER A VALID 2314 TEST TRACK 9 3 4o3el HARDWARE ERRORS DETECTED IN SUBROUTINES J 
THIS MESSAGE IS PRINTED OUT AFTER THE PROGRAM HONORS THE TURNNING 21 - CONDITION CODE 1 ON SENSE 1/0 
ON OF SENSE SWITCH 13 TO LOOP ON A SPECIFIC TRACK. THE METHODS OF 3 2 = ) 
ENTERING SUCH INFORMATION DEPEND ON THE MONITOR IN USE AND ARE PROGRAM SETECTED UNIT CHECK ON A SENSE 1/0 IN THE SENSE 1/0 
LISTED BELOW. SUBROUTINE. TEST 1/0 AND START 1/0 HAVE ALREADY BEEN TESTED. 
QO 3 SHOULD NOT GET THIS ERROR EXCEPT ON INTERMITTENT FAILURES. THE ) 
METHOD 1 - MONITORS THAT DO NOT HAVE THE DEFINE CE INPUT MESSAGE SECTION AND ROUTINE BEING EXECUTED WHEN ERROR OCCURED IS PRINTED 
( 'D* MESSAGE). WITH ERROR NUMBER. EXAMINE ACCUMULATED STATUS DATA IN CSW FOR 
INTO THE STORAGE LOCATIONS INDICATED, ENTER THE FOLLOWING BYTES - O 3 CLUES TO FAILURES. d 
LOCATION X103 STORE CYLINDER BYTE (HEX 00 - CA) : 
X107 STORE HEAD BYTE {HEX 00 - 13) Og 3 
- CONDITION CODE 2 ON SENSE 1/0. { 
WHERE X IS DETERMINED BY THE CONTENTS OF BASE REGISTER 15 - ‘ 
Qy 2 PROGRAM EXECUTED A SENSE 1/0 AND GOT A BUSY CONDITION. > 3 
X = 1 FOR DMAG AND DMK PRINTOUT GIVES SECTION AND ROUTINE BEING EXECUTED WHEN THIS ERROR 
X = 2 FOR DMAS WITH SYSTEMS LESS THAN 32K OCCURED. 
X = 3 FOR DMAS WITH SYSTEMS 32K OR GREATER 0 3 a, 
X = 5 FOR DME ; 
- CONDITION CODE 3 GN SENSE I/0 ; 
METHOD 2 — USE THE "DEFINE CE INPUT MESSAGE" PROVIDED BY DME G 3 > 
CONDITION CODE 3 (NOT OPERATIONAL) ON START 1/0 WITH A SENSE COMMAND 
EXAMPLE 
o| 3 2 
DEPRESS *REQUEST® AND TYPE ON THE TYPWRITER — P 40302 HARDWARE ERRORS DETECTED BY TEST ROUTINES ‘ 
DSSS.OCC.OHH/B (E0B) G 2 £001 3 
OR D.OCC.OHH/B (E0B) 
: START 1/0 INSTRUCTION ACCEPTED BUT NO INTERRUPT RECEIVED AFTER 
WHERE SSS IS THE SECTION ID NUMBER o 2 10 SECONDS. PROGRAM ABORTS THE RUN ON THAT GNE DRIVE. THIS ERROR 3 
CC IS THE CYLINDER BYTE (HEX 00 — CA) USUALLY INDICATES CONTROL UNIT OR FILE HARDWARE PROBLEMS. 
HH IS THE HEAD BYTE (HEX 00 -— 13) 
512 £002 3 
METHOD 3 - USE THE *ENTER DATA MESSAGE PROVIDED BY DMA8 . 
A TEST 1/0 INDICATED THAT THE DEVICE WAS AVAILABLE BUT A 
EXAMPLE Oo} 2% SUCCESSIVE START 1/0 INSTRUCTION TO BURST CHECK A TRACK WAS NOT ae 
ACCEPTED. PROGRAM RETRIES FOR 5 SECONDS THEN ABORTS THE RUN ON THAT ; 
DEPRESS *REQUEST® AND TYPE ON THE TYPWRITER — ‘4 3 ONE DRIVE IF THE ERROR PERSISTS. 3 
E.000103.01.CC/ (0B) = £003 ; 
£.000107.01~eHH/B (E0B) j 
o 2 A TEST 1/0 INSTRUCTION TO A DEVICE INDICATED THAT THE DEVICE WAS > ae 
WHERE CC IS THE CYLINDER BYTE (HEX OO — CA) UNEXPECTEDLY UNAVAILABLE. THE PROGRAM RETRIES FOR 5 SECONDS THEN 
HH IS THE HEAD BYTE {HEX 00 - 13) 0 : ABORTS THE RUN ON THAT ONE DRIVE IF THE ERROR PERSISTS. 3 
i 
NOTE- BASE REGISTER 15 IS ADDED TO THE DISPLACEMENT INDICATED IN £101 
THE *E*® VERB BY DMA8. 
0 gz PROGRAM DETECTED SENSE INFORMATION AFTER BURST CHECKING A TRACK zt. 
THE TEST TRACK INFORMATION IS ALWAYS STORED INTO OPERAND 1 OF THE OTHER THAN DATA CHECK, DATA CHECK IN COUNT FIELD GR MISSING : 
SECTION. ADDRESS MARK. CHECKING CONTINUES TO NEXT TRACK. TRACK NOT : 
6 z LOGGED. THIS ERROR USUALLY INDICATES CONTROL UNIT OR FILE 3° 
HARDWARE PROBLEMS. : 
ale | 2: 
= i 
ao |2 z: 
9]: 3 
O12 ? 
a |e z 
2316 DATA INTEGRITY TEST #**% FOBE—* 2% 2316 DATA INTEGRITY TEST **# FOBE-® 2% 
DATE 1ONOV6 15FEB68 PROG.1D F 6BE-* 5 * 10NGV6 15FEB68 PROGID F6BE—* z 
EC NO. 422906 420662 PAGE NO. 0004 422906 420662 PAGE NO. ooosa A 
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PAGE NO. 
2316 DATA INTEGRITY TEST %** F6BE—s eae 
£104 
BURST CHECK CCW CHAIN COMPLETED WITHOUT A UNIT CHECK. PROGRAM 
ABORTS THE RUN ON THAT ONE DRIVE. THIS ERROR USUALLY INDICATES 
CONTROL UNIT OR FILE HARDWARE PROBLEMS. 
BECAUSE THE FILE MASK OF THE CCW CHAIN TO BURST CHECK A TRACK IS 
SET TO INHIBIT HEAD SEEKS AND THE LAST COW COMMANDS ARE READ CKD M/T 
AND A TIC BACK TO THE READ CKD, A START 1/0 WITH THIS CHAIN SHOULD 
ALWAYS TERMINATE WITH UNIT CHECK". IF "FILE PROTECT! OR "FILE 
PROTECT OR "FILE PROTECT® AND ‘OVERFLOW INCOMPLETE® ARE THE ONLY 
SENSE BITS ‘ON', THE CCW CHAIN HAS EXECUTED CORRECTLY AND FOUND 
NO DATA ERRORS. 
2316 DATA INTEGRITY TEST *** FOBE-* tHe 
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5S. COMMENTS 


5-1 SECTION DESCRIPTION 


THIS TEST SECTION OBTAINS AND PRINTS RESULTS OF TESTS THAT HAVE BURST 
CHECKED EVERY RECORD ON A 2316 DISK PACK. NO WRITING OR MOVING GF 
PACK DATA WILL OCCUR AT ANY TIME. NO DIAGNOSTIC SECTION CAN BE RUN 
AFTER THIS SECTION HAS TERMINATED WITHOUT A RE-IPL OF MONITOR. 

THERE IS ONLY ONE ROUTINE IN THIS SECTION. 


ROUTINE 1 DESCRIPTION 


2316 DATA INTEGRITY TEST 


DATE 
EC NO. 


THE ROUTINE FIRST ISSUES A START 1/0 INSTRUCTION TO OBTAIN THE 

VOLUME SERIAL NUMBER FROM THE PARTICULAR PACK ON THE DRIVE IT HAS 

BEEN ASSIGNED TO TEST. IF NO VOLUME SERIAL IS AVAILABLE IN THE NORMAL 
LOCATION, IT WILL PRINT *VOL ID NONE*. THE ADDRESS OF THE DEVICE DOING 
THE TESTING IS PRINTED WITH THE VOLUME ID AS THE FIRST LINE FOR EACH 
NEW PACK THAT IS TESTED. , 


A BRANCH IS MADE TO A START 1/0 SUSROUTINE AND A DECODE SUBROUTINE 

TO OBTAIN THE PERTINENT BURST CHECK TEST DATA. WHEN THE ENTIRE PACK 

HAS BEEN ANALYZED OR AT ANYTIME THECAPACITY OF THE DATA TABLES 1S 
EXCEEDED, THE TEST DATA IS PRINTED. If INCLUDES A LINE WITH THE 
CUMULATIVE TOTAL OF LOGGED BAD TRACKS TO THIS POINT PLUS A LINE OF CATA 
FOR EACH LOGGED TRACK. THE TRACKS WILL APPEAR SORTED IN GRDER BY HEAD 
NUMBER RATHER THAN BY CYLINDER. A LINE OF DATA WILL INCLUDE THE 
FOLLOWING - 


1. DECIMAL TRACK ADDRESS 

2e UWEX TRACK ADDRESS 

3e COUNT FIELD OF ERROR RECGRD IF RELIABLE 

4. NO. OF TIMES OUT OF 10 RETRIES ERROR OCCURRED 

5- FIRST 2 SENSE BYTES OBTAINED AFTER ERROR OCCURRED 
6. REASON CODE (SEE DESCRIPTION OF CODES BELOW) 


SECTION SENSE SWITCH 13 IS PROVIDED IF IT IS DESIRED TO LOOP THE 
BURST CHECK CCW CHAIN ON ONE PARTICULAR TRACK. THIS SWITCH MAY BE 
TURNNED ON AT ANY TIME. IF IT IS TURNNED ON WITH NO TESTING IN 
PROGRESS» THE NEXT ORIVE TO BECOME READY WILL BE THE ONE THE TEST 
EXERCISES ON THE ENTERED TRACK. IF IT 1S TURNNED ON WHILE A PACK IS 
BEING TESTED, THIS PACK WILL BE THE ONE THE TEST EXERCISES ON THE 
ENTERED TRACK. WHEN: SECTION SENSE SWITCH 13 IS TURNNED OFF, ANY DATA 
ACCUMULATED IN THE BAD TRACK TABLE IS PRINTED AFTER WHICH TESTING 
TERMINATES ON THAT ORIVE. 


WHEN TESTING IS COMPLETED ON ANY DRIVE, A NESSAGE IS PRINTED WITH 
THE VOLUME SERIAL NUMBER OF THE PACK AND THE TEST DRIVE ADDRESS. 


THE CCW CHAIN THAT BURST CHECKS THE TRACKS APPEARS AS FOLLOWS -—— 


SEEK 

SET FILE MASK TO INHIBIT HEAD SEEKS AND ALL WRITING 
READ HOME ADDRESS 

READ RECORD O TRUNCATED 8 BYTES 

READ COUNT-KEY—DATA MULTITRACK TRUNCATED 8 BYTES 
TIC BACK TO READ COUNT-KEY-DATA M/T 


xe FOBE-* eae = 


l1ONOV6 PROG.ID F 6BE—* 


422906 


15FEB68 
420662 


PAGE NO. o00sa 


eee be oa 


oe CRD. Peete wie 











Oo oO Fa 
I8M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2267757 ; IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART ND. 2267757 
PAGE NO. 0006 | PAGE NO. 0006A - | 
2316 DATA INTEGRITY TEST #8 F6BE—« ses 0 .°6hU8 2316 DATA INTEGRITY TEST *** FOBE-—* eee | y 
5 
t 
6 5 ) 
THE FOLLOWING CODES APPEAR WITH OTHER INFORMATION ON THE PRINTED 6. APPENDIX : i 
UUTPUT FOR EACH LOGGED TRACK WHEN THIS PROGRAM COMPLETES THE TESTING os ee 
OF A PACK. IT IS A CODE THAT DESCRIBES IN DETAIL WHAT THE STATUS OF 3 $ 6.1 CHANNEL STATUS WORD BYTE CHART : 
THE ERROR CONDITION WAS. : 
CHANNEL STATUS WORD STATUS BIT CHART (HEX) ‘ 
REASON CODES 6 5 
CSW = KK AAAAAA 00 00 CCCC— RESIDUAL BYTE COUNT i 
REASON - DESCRIPTION e 8 e 2 cee —— . oan 
CODE ; Oo |-8 ® * ¢ .. 80-—PROGRAM CONTROLLED INTERRUPT * >! 
KEY se ee 40-—INCORRECT LENGTH ® 
le HA AND RO WERE LOCATED. as ee 20-—PROGRAM CHECK *—— CHANNEL 
HA WAS READ SUCCESSFULLY. 0; % COMMAND 2. 10-—PROTECTION CHECK ¢ STATUS > 
“RK(X) HAD DATA CHECK IN COUNT. ADDRESS «. O8——CHANNEL DATA CHECK 8 BiTS 
ee O4-—CHANNEL CONTROL CHECK ® 
>. HA AND RO WERE LOCATED. 0 a] ee O2—--INTERFACE CONTROL CHECK * >, 
HA WAS READ SUCCESSFULLY. ee O1-—CHAINING CHECK 8 | 
R(X) HAD DATA CHECK. ee aes ) 
a a 80--~—~—AT TENTION ‘ 
3% HA AND RO WERE LOCATED. 40~—--~-STATUS MODIFIER 
HA WAS READ SYECESSFULLY. 20-—~-——-CONTROL UNLT END. t—— DEVICE J 
RO WAS READ SUCCESSFULLY. 0 o 10- BUSY * STATUS 
A RECORD WAS FOUND MISSING OR 08- CHANNEL END ® BiTS . 
DAMAGED BETWEEN GOOD ONES. 04——----—DEVICE END : - 
0 o 02 UNIT CHECK ® 
4e HA NOT FOUND ON TRACK O01——-—--UNIT EXCEPTION 4 
5. HA AND RO WERE LOCATED. o 108 J 
ALL RECORDS ON TRACK BURST CHECKED OK s 
HA READ DID NOT EQUAL HA EXPECTED. . ) 
G 3 
6. HA AND RO WERE LOCATED. . 
HA READ DID NOT EQUAL HA EXPECTED. x >. 
A BURST CHECK OCCURRED IN THE HA FIELD. G 2 
7. HA AND RO WERE LOCATED. “ >. 
HA READ DID NOT EQUAL HA EXPECTED. 0 s i 
A BURST CHECK OCCURRED IN A R(X) COUNT FIELD. 
: 
6. RO NOT FOUND ON TRACKs | Oo] 2 2 
9. HA AND RO WERE LOCATED. | : ) ; 
HA READ DID NOT EQUAL HA EXPECTED. 9 z : 
A BURST CHECK OCCURRED IN A R(X) DATA FIERD. ; 
5.2 DETAILED DESCRIPTIONS OF ALL OTHER SUBROUTINES IN THE SECTION ARE oO z 3 ; 
DESCRIBED IN THE PROGRAM LISTING. } 
o1 2 >’ 
OG z > i 
i 
a1? 2: 
0 ; 
algr : 2: 
a 
5 1 8 >: 
. 193 > : 
ajo >. 
; 
a o > 
2316 DATA INTEGRITY TEST *** FOBE-* sa¢ 2316 DATA INTEGRITY TEST *** F6BE-* #*2 : 
DATE 1ONGV6 15FEB68 PROG. JD FSBE—* a2) DATE 1ONOV6 15FEB68 PROG.ID F6BE-* 3 
EC NO. 422906 420662 PAGE ND. 0006 EC NO. 422906 420662 PAGE NO. O006A wae 
. ~ o 3 ; 
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602 SENSE BYTE CHART FOR BYTES O»¢ ly 2 AND 3 












































——- | --——— = 1 I--~ --I— —— 
I 41 I 
7 Is SENSE I SENSE i SENSE I SENSE 
I BYTE I BYTE I BYTE I BYTE 
I 0 I 1 1 2 I 3 
I I I I 
---- 1----~ ~—-1 1---——--------—=] wanna 
I I I I 
BIT 0 1 COMMAND I DATA CHECK IN I UNSAFE I BUSY 
I REJECT I COUNT FIELD I I 
I I i I 
—~-~—---—- 1 -—- I Wane [= =] 
I I I I 
BIT 1 I INTERVENTION I TRACK I NOT USED 1 ON-LINE 
I REQUIRED I OVERRUN I ? I 
I I i I 
—~~-~-----] - + ---—- --- ] —-------------- ] --- ~~ ----] ----- --- 
I : 4 I I 
BLI 2. I BUS-OUT 1 END OF I SERIALIZER 1 UNSAFE 
I PARITY I CYLINDER 1 CHECK I 
I I I I 
-—-- 1----—- ——~ | ------ ~~~ ~~~ ] —-—- - ++ - =] I] 
I 1 I I I 
BIT 3. I EQUIPMENT I INVALID I NOT USED I WRITE CURRENT I 
1 CHECK I SEQUENCE 1 1 SENSE I 
I I I I I 
w= == | ==] ~--- +--+ = -- ==] -- =] 
I I I I I 
BIT 4 I DATA I NO RECORD I ALU CHECK I PACK I 
1 CHECK 1 FOUND I 1 CHANGE I 
I 1 I I I 
~-----~-— | ----~-~—--- —-- ]- —-- -—-- + |---| 
I I I I i 
BIT 5 1 OVERRUN I FILE _ 1 UNSELECTED ~—‘'I_END OF I 
I 1 PROTECTED I FILE STATUS I CYLINDER I 
I I I I 1 
-------—-- | -----~--- ~~ --- ] ---------- - + == | --- nd 
1 I I I I 
BIT 6 I TRACK CONDI- I MISSING 1 NOT USED 1 NOT USED I 
I TION CHECK 1 ADDRESS MARK I I I 
i I I I 1 
---—~ ]-~~~--~—-—---—- + ] —--~-------- ~~~ ]--—- - ==] -------—1 
I 1 I 1 I 
BIT 7 1 SEEK I OVERFLOW I NOT USED 1 SEEK I 
1 CHECK 1 INCOMPLETE 1 1 INCOMPLETE 1 
1 I 1 1 I 
rr | —--~—-—-~---] --------~------ ] --- —~--- - + === ] ==] 





SNS BYTE 4 00000000 DRIVE A 
00000001 ORIVE B 

00000010 DRIVE C 

00000011 DRIVE C 

00000100 DRIVE E 

00000101 DRIVE F 

00000110 ORIVE G 

00000111 DRIVE H 

00001006 DRIVE J 

Cc 


00001111 DRIVE CANNOT BE DETERMINED 
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